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The Unbrako Hexagon 
Socket Principle ensures 
adequate tightening torque 
without risk of damage to 
the screw. 


Unbrako socket screws 
have a_ great _ tensile 
strength and ductility and 
are superior in finish to 
other screws. 


Illustrations below 
show an Unbrako Socket 
screw subjected to the 
same conditions and 
length of service as a 
slotted head screw. 


UNBRAKO SOCKET SCREW Co., Ltd., Burnaby Rd., Coventry 
Stocked end Distributed by 
CHARLES CHURCHILL & Co., Ltd., South Yardley, Birmingham 














ERRATUM 


BROACHING—MACHINES, TOOLS AND PRACTICE 
by E. P. EDWARDS, M.L.P.E. 


On page 310 of the above paper, which was published in the 
November, 1946, Journal, there appears the following formula :— 


“Pitch = \V-35 length of cut”. 


This should of course read :— 
“Pitch =-35 \/ length of cut”. 
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oneness 9 e000 Reese 


For 
Wheel dressing 
Wire drawing 
Drilling, engraving & 
all mechanical purposes 
Diamond Boart 


& Diamond Powder 
(Graded and Purified) 


Ss TMI 


TRIEFUS & CO., LTD. 


32-34 HOLBORN VIADUCT - LONDON - E.C.! 
Phone: CENTRAL 9923-4 - Grams: FRIEFUS LONDON 
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INSMISSION SHAFTS ON ANTIFRICTION BEARINGS, 
HARDENED AND GROUND ON TEETH 


WER FEED AND RAPID. TRAVERSE TO ALL MOVEMENTS: 


* co OL LEVERS REACHED FROM OPERATING POSITION 
FRONT OF KNEE 





J.PARKINSON & SON 


SHIPLEY YORKSHIRE 
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Height of Centres... - Git. 
Dia. of hole through spindle... 13 in. 
Dia. that automatic chuck will 
takeupto.. .. .. thin 
No. of spindle speeds forward 
and reverse ics 6 


Range of opindle speeds 2 to 1050 rg.m OM MRO So BY oll o Bl Es 


Swing over steol cross slide... Tin. Qos Dale Road Birmingham. 29 Sehly Oak 
Further details on request y 


W 45s 
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GA.32 HORIZONTAL HEAVY FACE GRINDER 


Heavy duty segmental wheel face grinder. 


TABLE CAPACITY : 62 in. by 24 in. 
RANGE OF SIZES : 42 in. by 134 in. to 116 in. by 24 in. 


SNOW & CO. LTD. SHEFFIELD. 


London Office : 58 Victoria St., London, S.W.! Birmingham Office: Daimler House, Paradise St. 

















MAXIMATIC 


FULLY AUTOMATIC MULTI-TOOL LATHES 


The provision of facilities to 
reduce setting time is a feature Arranement of Air cylinder 
of the MAXIMATIC, The fe 
smallest points even to knock- 

ing out the -tailstock centre 
have received attention. 


SEND FOR DETAILS TODAY. 
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Production UP... 
Change-over 
time DOWN with 


Wickman’s complete 
engineering service 








COMPONENT A COMPONENT B 
Mild Steel Valve Spring Mild Stee! Plug Body 
Collar 262 per hour 360 per hour 


CHANGE-OVER TIME 3} HOURS 





The ‘Wickman Way’ is realistically in 
tune with today’s production needs: to 
produce more, in less time . . . to reduce 
costs, to ensure a¢curacy. 





Wickman’s demonstration bay 


For instance, a preblem of short-run production 
on automatics may be presented. by change-over 
time wastage between runs. The example above 
shows what can be achieved on Wickman Multi- 
spindle Automatics. There are no cams to change. 
Time taken to change strokes for a maximum of 
Your Wickman machine 8 slides and bar feed is about 15 minutes. The 
unique Autosetting principles found only in 
Wickman Multi-spindle Automatics deserve your 
immediate investigation. Wickman’s complete 
engineering service embraces your problem from 
the drawing to the machine. 





A. C. WICKMAN LTD. 
COVENTRY « ENGLAND 
Also makers of *Wimet’ Tungsten Carbide Tools of all 
types, and high production machine tools. 


London * Bristol - Birmingham 
Leeds * Belfast - Manchester * Glasgow * Newcastle 





RESULT... YOUR 
COMPONENT 


Faster and at less cost 
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CASTLE BROMWICH 
BIRMINCHAM 
MAY 3-14 


SEE OUR EXHIBIT 


STAND No. D.404 


The quickest and cheapest way to lift 
most loads of. from 5 cwts. to 10 tons is 
by King Electric Chain Pulley Block. 
King Blocks are ‘built for continuous 
heavy duty and are made in three models: 
MINOR, MAJOR and MAMMOTH. 
Each block is fitted with push button 
control, and patent limit switches for top 
and bottom travel and to guard against 
incorrect feeding of the chain. Write 
for illustrated booklet. 


GEO. W. KING LTD 


MAKERS OF ELECTRIC PULLEY BLOCKS, CRANES & CONVEYORS. 
Write for illustrated booklets. 


P-B-B WORKS HITCHIN HERTS 
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“ Newallastic”” bolts and studs have qualities 
which are absolutely unique. They have 
been tested by every known device, and have 
been proved to be stronger and more resistant 
to fatigue than bolts or studs made by the 
usual method. 





POSSILPARKR GLASGOW: N 
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“Electraulic” Sustained 
Pressure inloads 
pump ae a aitnedhins 


up leakage — idea! for 
plastics moulding presses. 





Modern self-contained press installations use ‘“Electraulic’’ Pumps 
because of their smooth running, high volumetric efficiency (over 97 per 
cent. at 1,500 r.p.m.), and complete reliability. 

“Electraulic " Pumps, because of their straight-in-line roller-bearing 
design, efficient lubrication and freedom from shock and hammering, 
require no maintenance for at least 10,000 working hours. Pumps have 
run continuously night and day for over four years at three tons pressure, 
and wear was so small that no renewals of valves and rams were 
necessary and they are still running. 


FLECTRAULIC 








SIGH SPEED 
HYDRAULIC PUMPS 


TOWLER BROTHERS (Patents) Ltd. RODLEY Nr. LEEDS, England 


TR I7 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


MR. W. C. PUCKEY, M.I.P.E., F.1.1.A. 


Walter C. Puckey, Director and General Works Manager. of 
Hoover, Ltd., Member of the Institution of Production Engineers, 
Fellow of the Institute of Industrial Administration, has achieved 
fame in many spheres—among them, draughtsmanship, engineering, 
teaching, lecturing, writing—to quote only a few examples. 


At the end of the last war he was serving his engineering appren- 
ticeship with the Cosmos Engineering Company which later became 
absorbed in the Bristol Aeroplane Company, and he took part in 
the development of the first Bristol radial aero-engine. After 1920, 
he moved further afield, widening his knowledge and gaining 
practical experience as a draughtsman and designer with various 
firms in Lancashire, Yorkshire, and the South of England. He 
switched from one factory to another, studying textile machinery, 
heavy gun mechanisms, and obtaining all types of other useful 
knowledge. 


He was successful not only as a student but also as a teacher, for 
at one time he lectured on mathematics and mechanical design to 
students only a little younger than himself, at Erith Technical 
College. As he grew older he maintained and developed his 
teaching ability until it now covers a more advanced field. 


In 1937 Mr. Puckey was presented by Lord Nuffield with the 
Institution Medal for a paper entitled ‘“ Personal Problems of 
Management,” and in 1944 he published a book entitled ‘“‘ What 
Is This Management ?”’ -The Right Hon. Oliver Lyttelton, in a 
foreword, described this book as “‘ a contribution from an experi- 
enced and successful manager to our studies in the art and science 
of this vital subject.’’ Yet with all his achievements and his success 
in his studies, his management and his private life, Mr. Puckey 
would above all things like to be regarded as a humanist. 


The traits of human understanding are perRaps the real key to 
his success. He gained the co-operation of others by example and 
goodwill, rather than by coercion, and during the stormy times of 
switching from peace to war, produced the maximum possible war 
output. In changing back from war to peace, he saw that all 
proceedings were well planned and as far as practicable well 
understood by all concerned before they were carried out. They 
were then put into operation with the maximum efficiency in the 
minimum time. 
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MR. W. C. PUCKEY, M.I.P.E., F.LI.A. . 


At the age of 32, Mr. Puckey was Works Manager of a motor 
manufacturing company. He was invited to become Works 
Manager of Hoover, Limited, in July, 1935, and became a Director 
in April, 1944. During the war he was of course in close contact 
with various Ministries. He was a pioneer member of the Produc- 
tion Advisory Committee on Die-Casting initiated by the Ministry 
of Supply, and also served on the Industrial Panel of the Minister 
of Production. Recently, Mr. Puckey sat as an independent 


member on the Hosiery Working Party appointed by Sir Stafford 
Cripps. 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


INSTITUTION NOTES 
May, 1948 


BIRMINGHAM SECTION In spite of severe weather and transport diffi- 
DINNER DANCE culties, the Annual Dinner Dance held by the 
Birmingham Section on February 21st, 1948, was an outstanding 
success. 

The function was attended by a number of prominent person- 
alities, the chief guests being the Permanent Secretary to the 
Minister of Labour and National Service, Sir Godfrey H. Ince, 
K.C.B., K.B.E., C.B., and Lady Ince. Others present included 
Professor T. U. Matthew, who was recently appointed to the Lucas 
Chair in the Principles of Engineering Production at Birmingham 
University, the Rt. Hon. Lord Sempill, A.F.C., Sir Anthony Bowlby, 
Bart., Mr. C. W. Griffiths, Major C. B. Thorne, M.C., Director 
and General Secretary of the Institution, and Mr. F. B. White, 
M.1.P.E., Birmingham Section President. 

In proposing the toast to the Institution, Sir Godfrey Ince 
emphasised that there was no easy way of recovering economic 
stability—it had to be achieved by the united efforts of the nation. 
An immediate increase in production of at least ten per cent was 
essential to recovery, and production engineers more than anyone 
else could help to reach this target. 

Lord Sempill, in reply, expressed the opinion that national 
salvation lay in hard living and hard working. 


MR. E. W. HANCOCK, Members of the Institution will be pleased to learn 
M.B.E., M.1.P.E. that Mr. E. W. Hancock, M.B.E., whose progress- 
ive ideas have done so much in helping to broaden the scope of the 
Institution of Production Engineers, has joined the Board of the 
Humber Company. He undertook the duties of General Manager 
(Works) on April rst, 1948. 

Mr. Hancock is well known in the automobile and allied indus- 
tries, and has been Works General Manager with Messrs. Rubery 
Owen & Co. Ltd., Darlaston, since August 1942. Previously he 
held the position of Works Manager of the Humber Company for 
six years. He has also been Planning Department Manager of 
Messrs. Vauxhall Motors, Luton, and Works Manager of the 
Daimler Motor Co. Ltd., Coventry and its Associated Company, 
Messrs. B.S.A., Birmingham. 

Mr. Hancock has done sterling work for the Institution during 
his long membership, and is a Past Chairman of Council and Past 
President of both the Coventry and Wolverhampton Sections. In 
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1946 he represented the Institution as the guest of the American 
Society of Tool Engineers at their first post-war Convention at 
Cleveland, Ohio, and it is mainly due to his efforts that an impor- 
tant liaison with this organisation has been established. 


EMPLOYMENT IN In response to a number of enquiries from members 

AFRI concerning the prospects of employment in South 
Africa, the following facts were supplied by our South African 
branch in Johannesburg, and may be of interest to others con- 
sidering emigration. 

At present the acute material supply shortage is having serious 
effects on expansion in engineering. This naturally has reduced 
the number of vacancies for engineers and persons desiring executive 
positions in existing engineering companies. 

The prospects for starting up new businesses are not very prom- 
ising—this is again due to material shortage, and it is anticipated 
that this state of affairs will prevail for the next 18 months to two 
years. 

Accommodation also presents "difficulties, although here the 
position has improved slightly over the past twelve months. 

Members who are considering emigration to this Dominion are 
strongly advised to consult the Immigration Council which has been 
established in England by the South African Government. The 
address is: London Immigration Council for South Africa, 
39, Princes Gate, London, S.W.7. 


NEWS OF MEMBERS 


Mr. A. F. Allen, Int.A.M.I.P.E., has recently taken up an 
appointment as Chief Planning Engineer with Messrs. Hobourn 
Aero Components Co. Ltd., Strood, Rochester. 

Mr. J. W. Berry, M.I.P.E., Works Director of Birmingham 
Aluminium Casting (1903) Company, Ltd., Smethwick, has been 
appointed Joint Managing Director. 

Mr. A. C. L. Browne, A.M.I.P.E., is now Production Engineer 
with Messrs. B.S.A. Tools, Ltd., Marston Green, Birmingham. 

Mr. H. Carleton, A.M.I.P.E., has taken up the appointment of 
Technical Sales Representative with Francis Motors Ltd., Swansea, 
on Tilling Stevens and Vulcan Motor products. 

Mr. T. R. Clemence, Int.A.M.I.P.E., has now joined Messrs. 
E. S. Walley & Co. Ltd., Warrington, as Production Manager of 
their Grass Drier Department. 

Mr. H. Hale, A.M.I.E.E., A.M.I.P.E., has left his position of 
Works Manager with Bradley & Co. Ltd., Bilston, Staffs, and is 
setting up as a Consulting Engineer. 
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Mr. R. C. Milton, A.I.P.E., is now Buyer and Material Control 
Manager at Messrs. Associated Electronic Engineers, Ltd., Stan- 
more, Middlesex. 


Mr. C. M. J. Moatt, A.M.I.P.E., has now become a Director of 
Blackmill Engineering Co. Ltd., of Macclesfield. 


Mr. R. L. Paice, A.M.I.P.E., has been appointed to the Board 
of Igranic Electric Co. Ltd., Bedford, retaining his present position 
as Sales Manager. 


Mr. R. A. Powley, Int.A.M.I.P.E., A.M.I.W., is now Production 
Supervisor of all sheet metal fabrication, manufacture and welding 
at the Pratt and Whitney Aircraft Corporation, East Hartford, 
Connecticut, U.S.A. 


Mr. K. S. Ramaswamy, Grad.I.P.E., has taken up the position 
of Assistant Mechanical Engineer, Indian Government Railways. 


Mr. J. E. Reeve, Grad.I.P.E., has recently taken up the position 
of Development Engineer with Messrs. R. H. Filmer, Ltd., London. 


Mr. E. H. Shaw, Grad.I.P.E., is now Chief Draughtsman with 
the Birmingham City Transport Department. 


Mr. S. F. Steward, C.B.E., M.1.P.E., has recently been appointed 
Chairman of the South Western-Electricity Board. 


Mr. F. Toozs-Hobson, A.M.I.P.E., is now Works Manager of the 
Saran Engineering Co. Ltd., Marhowrah, India. 


Mr. E. C. Willmott, A.M.I.P.E., is now engaged as Principal 
Technical Officer with The Disabled Persons Employment Corpora- 
tion, Ltd., London. 


BOOKS “Form Tools” by W. F. Walker, A.M.I.P.E., 
RECEIVED A.M.I.I.A. Hutchinson’s Scientific & Technical 
Publications. 25s. net. 

Prior to the advent of this book, literature on the subject of Form 
Tools was to be found only as isolated articles in technical journals, 
or as a short sketchy chapter in a book dealing with relative subjects, 
or at the most as a tract published by a few manufacturers. 

Mr. Walker, therefore, should be commended on having co- 
ordinated and correlated all this information in such a way, and so 
producing this timely, useful, and comprehensive volume, which 
explores the field of Form Tools thoroughly from A to Z. 

All aspects of the design and use of Form Tools is dealt with, 
and undoubtedly will prove of real practical value to Tool Designers 
and Production Engineers—especially in these days of increasing 
demands for more and still more production. 

There must be wide scope for considerable development in the 
more extensive use of Form Tools for obtaining maximum machine 
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should prove to be a valuable help to the Production Engineer in 
his search for these applications. — A.A.J.F., M.1I.P.E. 


** Steel Files : Their Manufacture and Application,” by Eric N. 
Simons. Sir Isaac Pitman & Sons, Ltd. 15s. net. 

Here is an admirably printed and illustrated handy book in 
pleasantly readable form, the alpha and omega (Fig. 1 shows a 
prehistoric flint rasp) of available information about that ubiquitous 
tool, the steel file. Literally the book is packed with strictly relevant 
data, including diagrams, sketches and photographs, of service to 
everybody at all interested in this subject—and who, at some time 
or other, does not use a file? Veritably the file-users’ encyclopedia. 


visitors Mr.M.Shaw, M.Eng., 
FROM Wh.Sc., A.M.I.P.E., 
ABROAD = who has been visiting 
the United Kingdon, is Senior 
Lecturer in Engineering at the 
University of Melbourne, and 
has served on the Committee 
of the Melbourne Section of the 
Institution for the past three 
years. He was granted leave 
of absence by the University 
Council to study the latest 
developments and ideas used in 





Mr. C. W. WHITEHEAD 








Mr. M. SHAw. 


workshop research, workshop 
and production techniques, and 
modern methods used in 
metrology. 

A Graduate Member of the 
Melbourne Section, Mr. C. W. 
Whitehead, is visiting the 
United Kingdom very shortly 
in order to gain further experi- 
ence in the production of all 
types of electric motors and to 
study production and planning 
methods in’ general. 




























Nov 















1€ 


ne 
ly 
ri- 
all 
to 
ng 





ERRATUM 


BROACHING—MACHINES, TOOLS AND PRACTICE 
by E. P. EDWARDS, M.L.P.E. 


On page 310 of the above paper, which was published in the 


November, 1946, Journal, there appears the following formula :— 
“Pitch = \-35 length of cut”. 
This should of course read :— 


“Pitch =-35 \V length of cut”. 
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OF PRODUCTION ENGINEERS 


Owing to the fact that output has to be adjusted to 
meet requirements, and in order to avoid carrying 
heavy stocks, it has been decided that the Journal 
will only be issued to new Members from the date they join the 
Institution. 


ISSUE OF JOURNAL 
TO NEW MEMBERS 


In order that the Journal may be despatched on 
time, it is essential that copy should reach the 
Head Office of the Institution not later than 40 days prior to the 
date of issue, which is the first of each month. 


SECTION ACTIVITIES 
JANUARY—MARCH, 1948. 


In January Mr. E. May, A.M.1.E.E., gave an 
BIRMINGHAM excellent paper on “‘ Developments in Induction 
Heating,’’ which was well received. 

In February Mr. Lewis C. Ord spoke on “‘ Some Measurements 
of British and American Industrial Efficiency.” This paper 
attracted the record attendance of the session and was well reported 
in the local press. 

The Section Annual Dinner Dance on 21st February was a very 
well-attended and extremely successful function, the principal 
guests being Sir Godfrey H. Ince, K.C.B., K.B.E., C.B. (Permanent 
Secretary to the Minister of Labour & National Service) and Lady 
Ince. (A more detailed report appears on page 217.) 

The Annual General Meeting, at which the officers for 1948-9 
were elected, was held in March. Following this Mr. J. Loxham; 
M.1.Mech.E., M.I.P.E., F.R.S.A., lectured on “* Accurate Costing 
in a Medium-Sized Engineering Organisation.” 

The Section has co-operated with the Central Technical College 
and other Institutions in arranging a Lecture Discussion Course on 
“* Measurement of Work and Wages.” 

The Section Secretary and Committee appreciate the prompt 
and efficient manner in which Head Office have dealt with the 
printing and distribution of ballot papers and notices. 


IMPORTANT 


BIRMINGHAM fe December meeting, at which Mr. T. A. Edwards, 
crapuate <1-M. Inspector of Factories, gave an enlightening 

talk on various aspects of the Factory Acts, was 
attended by about 50 members and visitors. 

In January Mr. Hartford M. King gave a lecture on “‘ Mechanical 
Handling in Factories,’’ which was well illustrated by slides. 

A film show in February on “ Taper Roller Bearings ’’ by British 
Timken Ltd., was very well received. This film was in place of 
the lecture by Mr. W. H. Lilly, who was unable to fulfil his engage- 
ment. 
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A visit to the Works of British Timken Ltd. took place at the end 
of February and the party of 30 was extremely well entertained and 
saw many interesting features. 

Mr. J. D. Berry, Grad.I.P.E., was elected to succeed Mr. E. G. 
Worrall, Grad.I.P.E., as Chairman of the Section at the Annual 
General Meeting in March. The new Committee was also 
elected. This meeting. was followed by a lecture on “ Production 
and Application of Plastics ’’ by Mr. L. N. Jones of Alfred Herbert, 
Ltd. Question time was short, but informative, and a large variety 
of samples were on view. 

Altogether this has been a most encouraging quarter and 
portends even greater activities in the future. Attendance at 
meetings has varied between 55 and 80 members and visitors. 


Conditions have greatly improved since last quarter 
CALCUTTA and three meetings have been held since January 
with arrangements for a further two. 

In January Dr. T. R. Gupta, M.I.P.E., gave a very interesting 
and concise paper on “ A Visit to Europe,”’ which was followed by 
a lively discussion, the speaker answering the questions very 
efficiently. 

Mr. J. D. Scaife, M.I.P.E., gave a paper on “ Development of 
Production Engineering in India” on 26th February, which was 
greatly appreciated by. those present. 

In March there was a film show when Mr. Tucker, of Guest, 
Keen & Nettlefolds, and Mr. J. D. Mookerjee, of Guest, Keen & 
Williams, were present and answered numerous questions regarding 
the manufacture of nuts and bolts. 

Attendance at meetings could still be better and it is proposed to 
circulate advance copies of papers to selected members who are 
particularly interested in the subject so that questions can be 
prepared on particular points. This should tend to increase 
interest at meetings as members appear shy of entering into 
discussion. 

The total membership of the Section, including the Graduates 
and Students, is 70, and it is now necessary for the Committee to 
meet once a month in order to review the applications for member- 
ship. As the membership has increased, it is now possible to insist 
that the proposer and seconder should be members of the Institution. 

At the Annual General Meeting in March, Mr. T. B. Gray, 
M.I.P.E., was elected President in place of Dr. A. H. Pandya, 
M.I.P.E. Mr. Gray is a regular attender at the meetings and has 
shown great interest and worked very hard for the benefit of the 
Section. Mr. J. Warren-Boulton, A.M.I.P.E., was re-elected Hon. 
Secretary and a new Working Committee of 7 members has been 
formed. 
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Considerable progress has been made and with more members 
being elected, it is hoped that even more meetings may be held 
next year. 


The following meetings have been held since the last 
CORNWALL report : on 22nd January a film by Hadfields Ltd., 
on “‘ Production of High Quality Steel’? was shown. 
In February a talk was given by Mr. E. J. Norris on “‘ Methods of 
Extracting Lubricating Oil from Crude Stock,”’ which was illus- 
trated by slides. On 19th February a further film was shown on 
Lubrication, called “‘ The Inside Story,” prepared by the Vacuum 
Oil Co. : 
The Director and General Secretary was present at the meeting 
held on 19th March. 
The lectures were well attended, the number present being about 
80. 


COVENTRY On 3rd February, Mr. H. H. Norcross, A.I.P.E., a 
GRADUATE Consultant in Business Management, gave a lecture 
on “ Industrial Administration.” 

The last lecture of the season, on 2nd March, was given by Mr. 
J. V. Collier on “ Boot and Shoe Production.’”’ Considerable 
interest was aroused as the subject was different from those usually 
chosen, and Mr. Collier described in detail the 86 different opera- 
tions through which a shoe passes during manufacture. 

The last event of the session was the Annual General Meeting on 
goth March. 


This sub-Section held its Annual General Meeting in 
DERBY March, at which Mr. G. Harrison, M.I.P.E. was 

re-elected Chairman for the second successive year. 
Vacancies on the Committee were filled by Mr. W. A. Ford, 
M.I.P.E., and Mr. Buckland, M.I.P.E. 

The Meeting concluded with the showing of sound films on 
Magnesium. These films were shipped from the U.S.A. specially 
for the benefit of members of this Institution and the Section’would 
like to thank Headquarters for their trouble in getting these 
films through the British Customs. 

Two other meetings held this quarter were to hear papers read 
by Mr. G. Chelioti on “‘ The Structure of Management,” and by 
Mr. R. M. Evans on “ The Making of a Typewriter.” 


EASTERN Mr. F. H. Ward, A.M.I.Mech.E., gave a lecture in 
COUNTIES January on “ Preventive Maintenance of Machine 

Tools ” which was well received by members and 
local Maintenance Engineers, to whom a special invitation had been 
extended. This was the only lecture of the session dealing entirely 
with machine tools, 
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In February, Mr. T. Affleck read a paper by Mr. T. C. Parker, 
M.I.P.E., on “‘ Cold Upsetting and Thread Rolling,” which gave a 
most interesting insight into bolt production. Those in attendance 
were most impressed with the excellent slides and film. 

The lecture season terminated on 5th March with Mr. Lewis C. 
Ord’s address on “‘ Some Measurements of British and American 
Industrial Efficiency.”’ The lecture was full of interest and was 
followed by a lively discussion. 

At the Annual General Meeting Mr. M. B. Webster, M.I.P.E., 
was re-elected President for the ensuing session. Messrs. T. S. 
Harker, A.M.I.P.E., and P. Wilson, M.I.P.E., resigned from the 
Committee, the former having been appointed Principal of 
Wimbledon Technical College and the latter due to pressure of 
business. 

The programme for 1948-9 is in course of preparation. 


On 28th January Dr. H. Orenstein, M.I.Mech.E., 
EDINBURGH M.I.P.E., gave a lecture on his recent visit to America. 
The meeting was well attended and an interesting 
discussion followed Dr. Orenstein’s talk. 
A meeting has been arranged for 28th April, when Dr. H. B. 
Fraser will give a paper on ‘‘ Compromises in Industry.” 
Arrangements are well in hand for the 1948-9 lecture programme 


The Section meetings have continued to get good 
GLASGOW = support, both from members and visitors. 

The two Informal Discussions held have also been 
well attended, and it has been decided by the Committee to con- 
tinue this form of meeting next session. The two subjects discussed 
were “‘ Mechanisation in the Factory and in the Foundry,” and 
‘** The Human Approach to Mechanisation.”’ 

The Programme for next session is now well on the way to com- 
pletion. 


The lecture programme was continued in the New 
HALIFAX Year when Mr. Lewis C. Ord presented his paper 

on “ Britain’s Industrial Future.” The paper was 
well received by a very large audience and a good discussion 
followed. 

An extra meeting was arranged in January, when three members, 
who have recently travelled abroad, related their experiences. 
The speakers and countries dealt with were : Mr. R. W. Asquith, 
A.M.I.P.E., on France, Belgium, Holland and Poland ; Mr. J. 
Blakiston, M.I.P.E., on Switzerland, Italy and India; and 
Mr, W. P. Eastwood, M.I.P.E., on America, Sweden and Finland. 
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An interesting discussion followed the reading of the papers, and 
the photographs and exhibits which were shown all contributed to 
a most successful evening. 

In February, Mr. H. H. Beeny, M.Met., F.I.M., presented his 
paper on “ Cutting Lubricants and Coolants.” 

The programme for 1948-9 is at present being compiled. 


Three lecture meetings and two works visits have 
HALIFAX ° : : 

been held this quarter and the Section Committee has 
GRADUATE ; 

met twice. 


In December, Mr. W. A. Hawkins, Associate Editor of “‘ The 
Machinist,” read a paper on “ Thread Rolling with Cylindrical 
Dies,”’ illustrated by a short sound film. Fifteen members and 
visitors were present and a keen discussion followed. 

On 22nd January, Mr. H. Glassbrook read Mr. V. W. Pilkington’s 
paper on “ The Training of Apprentices,” Mr. Pilkington being 
unable to attend. The lecture was illustrated by slides and a long 
discussion followed. It was felt that the lecture was of a rather 
too advanced nature for presentation to a Graduate Section, but 
members of the staff of the College and training officers of local firms 
had an interesting discussion with the lecturer during the question 
time. Thirty-two members and visitors attended. 

Mr. Peter Smith, of Frederick Smith & Co. Ltd., gave a lecture 
on 25th February on “ Steel Wire Manufacture,” illustrated by 
diagrams and photographs. Mr. Smith also exhibited two examples 
of wire drawing dies. This talk was intended to be complementary 
to the visit arranged to Frederick Smith’s Works on 1st March, and 
succeeded well in this object. A long and informative discussion 
followed between the lecturer and the 30 members and visitors 
present. 

Twenty-eight members and visitors took part in the visit to 
Frederick Smith & Co. on 1st March. Practically all sections of 
the works were in operation and great interest was aroused in the 
processes seen. Thanks were expressed to Mr. Mitchell, of 
Frederick Smith & Co., for arranging the visit and showing the 
party round. 

Twenty-four members and guests took part in an evening visit 
to David Brown & Sons in February. Most of the plant was seen 
in operation and members spent an interesting and informative 
evening. Thanks were expressed to Mr. A. Kaye, Training 
Supervisor at David Brown & Sons, for arranging the visit, and 
also to the two guides who conducted the party. 

There have been two Committee meetings, and it has been 
suggested that the duties of Secretary shall be split into those of 
General Secretary and Visits Secretary in the next season, 
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Three lecture meetings have been held since our last 
LIVERPOOL report, these being ‘“ Materials Handling Equip- 

ment ”’ by A. A. Simpson, A.M.I.P.E., in December ; 
“Impressions of a Visit to U.S.A.” by Dr. H. Orenstein, 
M.I.Mech.E., M.I.P.E., in January ; and “ Production Welding 
in the Workshop” by A. E. Griffin, M.Inst.W., in February. 
The attendances were 66, 65 and 75 respectively. 

Membership is now 107 and applications continue to flow in at 
a gratifyingly high rate, over 40 having been submitted to Council 
to date. 

The Committee and members of the Liverpool Section are 
particularly pleased by the decision of Council at its last meeting 
to grant them full Section status. This honour is much appreciated 
and will undoubtedly reflect to the ultimate benefit of the Institution 
as a whole. The Committee is hoping that the necessary 
Inaugural Meeting shall be held in September next as a fitting 
opening to a new season’s activities. 

Preparations for next season’s lecture programme are already 
well advanced. 


The Annual General Meeting was held in March. 
LONDON Against the Section Committee budget for an expendi- 

ture of £100 to cover the cost of the Section activities, 
£97 has been spent in 8 months. There will be, therefore, an 
excess of expenditure over budget at the end of the season. This 
is accounted for by the fact that the lecture meetings have taken 
place at the Royal Empire Society and not, as previously, at the 
Institution of Mechanical Engineers. This change has been made 
because the time restrictions imposed by the Institution of Mech- 
anical Engineers limited the attendances. At the same time the 
members enjoy the less formal atmosphere and the facilities for 
refreshments at the Royal Empire Society rooms. 

The strength of the London Section at 1st July, 1947, was 1,576, 
and this has risen to 1,663 as at 1st March, 1948. It is felt that 
although there is a steady increase, an effort should be made to 
expand more rapidly, particularly in the senior grades of member- 
ship. 

The lectures organised by this Section were planned to provide 
a balance between the managerial and technical aspects of 
Production Engineering. They were well received and created a 
great amount of interest. The subjects dealt with were: “ The 
Gap Between the Production Engineer and the Manager,” 
** Efficiency of Machining as a Basis of Production,” ‘‘ Inspection,” 
and ‘“ Management Problems in a Small Firm.” Attendances 
have been at a high and satisfactory level (between 200 and 250), 
which is higher than for previous years. 
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It is understood that the Finance and General Purposes Com- 
mittee are recommending the formation of the Reading Sub-Section 
to Council, whose decision is awaited. 

Arrangements are being made for members to visit one or two 
factories of special interest. 

As Government regulations did not then permit the holding of 
the Institution’s Annual Banquet, the London Section was asked 
by Council if the presentation of the Institution Medals and the 
Lord Austin Prize Award could be made at one of their meetings. 
The London Section Committee were delighted with this honour, 
and special arrangements were made for the prizes to be presented 
at the meeting on 8th April, 1948. Invitations were extended to 
the President, the Chairman of Council, Section Presidents, Chair- 
men of all Standing Committees and the Director and General 
Secretary. 

Mr. F. P. Laurens, O.B.E., M.I.P.E., has been re-elected as 
President for the coming season, and Mr. H. W. Townsend, 
M.I.P.E., has been elected Hon. Secretary. 


The first meeting of this quarter was held in January, 
when Mr. E. A. Gordon, B.Sc., A.M.I.P.E., gave a 
lecture on ‘‘ Production Incentives.”” This led to an 
extremely interesting and lively discussion. 

The February meeting was addressed by Mr. G. Callis, B.Sc. 
(Tech.), F.I.M., who spoke on “ The Engineer and The Metal- 
lurgist.”’ 

The factory visit programme was continued with a visit to the 
plant of Standard Telephones & Cables, Ltd. 

The Committee consider that satisfactory progress has been 
made. 


LONDON 
GRADUATE 


The lectures of the Section have not been supported 
LUTON as well as those of the previous sessions, and it is felt 
that this is mainly attributable to lack of adequate 
transport facilities. 
The papers have been of an interesting nature and very well 
received by those attending. 
Arrangements are well in hand for a Joint Conference to be held 
on 30th April and 1st May in conjunction with other Institutions 
in Luton. 


Two very interesting visits have been made recently 
MANCHESTER which were of a totally different type. The first was 

to the Lancashire Steel Corporation, where members 
sawjall operations from the blast furnace to the rolled steel sections. 
The second visit was to the works of Courtaulds Ltd., where the 
many processes were seen. 
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The lecture in January by Mr. G. E. Windeler, on “ Mech- 
anical Mishaps and their Relation to Design and Workmanship ” 
was extremely practical. It was very well received by a large 
audience and it was also greatly appreciated when repeated at 
Crewe. 

Mr. R. K. Allan, M.I.P.E., a member of Council, gave a most 
useful paper in February on “ Rolling Bearing Application,” which 
was followed by a good discussion. 

The Annual General Meeting on 24th March was followed by a 
paper on “ Production of Flat Surfaces.” 


The meetings during the last quarter have embodied 
—— a film on ‘‘ Metal Spraying ’’ by Mr. W. E. Ballard, 

F.R.I.C.. F.I.M., and a lecture on “‘ Hydraulics and 
Their Application to Machine Tools” by Mr. H. C. Town, 
M.I.P.E. These were well attended and were followed by lively 
discussions indicating the interest shown. 

Interesting visits have been made to the Greengate & Irwell 
Rubber Works, Taylor Bros.’ Steel Works, and the Tool Works of 
Kendall & Gent. 

Mr. H. G. Baron gave a lecture on “ Heat Tre*tment”’ following 
the Annual General Meeting on 8th March. 

The 1948-9 programme is now being formulated and every 
endeavour will be made to maintain the high standard of previous 
activities. 


It is with extreme regret that we report the death of 
MELBOURNE the Section President, Mr. M. T. W. Eady, M.I.P.E., 

Managing Director of McPhersons Pty. Ltd., and 
President of the Australian Sub-Council. 

Mr. Eady was a pillar of strength in the Institution in this 
country and performed valuable service in the formation of the 
Melbourne Section. 

Mr. E. B. Richardson, M.1.P.E., has been elected in his place. 

Mr. Mansergh Shaw, A.M.1.P.E., Senior Lecturer in Engineering 
at the Melbourne University, is visiting Europe to study modern 
workshop research in England and on the Continent. 

Mr. J. A. Stewart, Production and Tool Engineer of McPhersons 
Bolt Works, gave an interesting lecture on 2 February 11th on 
“ Production of Machine Forgings.” 


At a meeting in January, at which members discussed 
N. IRELAND ways and means of stimulating interest in the 

activities of the Section, it was decided that those 
present should endeavour to introduce new members. The officers 
for 1948-9 were elected, and Mr. J. C. Breakey, M.I.P.E., is now 
to be President. 
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In February, Miss A. Shaw, M.A., M.I.P.E., gave a most 
interesting and instructive lecture on “‘ Motion Study ”’ which was 
supported by films and lantern slides. 
It is hoped that it will be possible to have at least one more 
lecture this session. 


Three meetings have been held this quarter, the 
NOTTINGHAM March meeting being devoted to the election of 

officers for next session. Mr. J. H. Bingham, 
M.I.P.E., was elected as Section President. 

As stated in the last report, the new departure in the proceedings 
at lecture meetings still continues to attract both members and 
visitors, and attendances have increased. 

On March gth, 1948, a party visited the factory of The Metal 
Box Co., Ltd. 

The April meeting was held in Nottingham with a discussion on 
** Inspection.” 


Since the last report there have been three lectures, 
PRESTON the Winter programme now being completed. In 

January, Messrs. Zandstra and Pinkney, of Philips 
Electrical Ltd., gave a two-fold lecture on “‘ Induction Heating ”’ 
from the theoretical and practical sides respectively. 

In February, Mr. A. J. Charnock, M.I.P.E., a member of the 
Preston Section Committee, gave a most interesting report on his 
visit to the United States, entitled “‘ U.S.A.. Today ” before a large 
audience. As several of his audience had also only recently 
returned from America, a most lively and instructive discussion 
ensued. 

In March, Mr. T. G. Rose, M.I.P.E., gave an informal talk on 
** Control of Overhead. Costs ’’ which was fairly well attended in 
spite of fog. 

In December, to our very great regret, we lost the services of 
Mr. S. M. Hardaker, an enthusiastic member of the Committee. 
Mr. Hardaker came from Glasgow about" five*years ago, and has 
now gone to live in Dudley. 

At the Annual General Meeting in February, Officers for the 
ensuing session were elected, Mr. T. A. Westall, M.I.P.E., being 
elected as President. 


The January meeting took the form of an open dis- 
SHEFFIELD cussion on the advantages and disadvantages of 
Hydraulics as applied to modern machine tools. 
Most of the members and visitors présent took part in the proceed- 
ings. 
On 11th February, a large gathering heard a very able lecture 
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by Mr. H. Richards on “ Wire Drawing and Wire Drawing 
Machinery.”’ The lecturer’s comparisons of current British and 
American practice were of great interest to the audience. 

The informal meetings in December, January and February have 
attracted a small but very enthusiastic number of members. 
Subjects for discussion are plentiful, and although it is not intended 
that these meetings should be crowded, a few more members could 
be accommodated. 


Mr. J. H. Wilkinson, A.M.I.P.E., gave a lecture in 
SHREWSBURY January on “ Future Development of Machine Tool 
Design,”’ which proved to be very interesting. There 
was a good attendance and the discussion which followed was 
mostly concerned with special machines for grinding operations. 
The lecture in February, “‘ Fundamentals of Fine Measurement,” 
was given by Mr. J. Loxham, M.I.Mech.E., M.I.P.E., F.R.S.A. 
This was very interesting and informative and was given before 
about 60 members and students from the Walker Technical 
College. This particular branch of engineering obviously has a 
wide appeal and Mr. Loxham was heartily thanked by the Chairman 
and the Principal of the Walker Technical College for the way in 
which he had so clearly explained the methods and _ working of the 
extremely sensitive instruments used and demonstrated. 
A further lecture was held in April on “ A Report on Manage- 
ment Methods” by Mr. Lewis Clayton, M.I.P.E. 


Approximately 60 members and guests were. present at 
S. AFRICA the first meeting of the quarter in February to hear 
Mr. E. K. Wilde deliver a paper on “ Time and 
Motion Study,” a science comparatively in its infancy in this 
country. A lively and interesting discussion ensued. 
Thirty members and guests attended a “ Problems and Dis- 
cussions ”’ evening in March. ; 
The Annual General Meeting and Dinner on gth April was held 
at one of the larger hotels in Johannesburg, and approximately 100 
members and visitors attended. 


We are pleased to report that the Section Programme 
SOUTHERN has continued to maintain a high standard of atten- 

dances and that the subjects presented have been of 
appeal to members and visitors. 

The attendances at the last three lectures have been extremely 
good and as a result of these meetings sixty enquiries regarding 
membership have been made. 

The Section was pleased to welcome the Director and General 
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Secretary to the February meeting, and his remarks made a 
profound impression on all present. The Director and General 
Secretary also attended the Annual General Meeting in March. 

An invitation from Wing Commander T. R. Cave-Brown-Cave, 
C.B.E., M.I.P.E., Professor of Engineering, University College, 
Southampton, resulted in a visit to the College by the Institution’s 
Education Officer, who met the Departmental Heads and Lecturers 
in the Production Engineering Section. 


souTH waLes he Director and General Secretary of the Institution 
AND was present at a very interesting lecture delivered to _ 
MONMOUTH- the Section in January by Dr. E. J. B. Willey, on 
SHARE “* Some Applications of Electronics in Industry.”’ 

The Section President, Mr. Guy L. Norman, O.B.E., M.I.P.E., 
presided, and there was a large gathering at the Institute of 
Engineers, Cardiff. Dr. Willey’s excellent lecture was very much 
appreciated, and some interesting practical demonstrations of the 
latest electronic devices were witnessed. The Director and General 
Secretary proposed a vote of thanks to Dr. Willey and gave a short 
address. He reviewed the progress of the Institution and gave a 
brief outline of the hopes he held for the future as well as mentioning 
the forthcoming Bournemouth Convention. 

The Section Officers and Committee were the guests of the 
Section President at a dinner held at the Park Hotel, Cardiff, on 
4th March, when the President was thanked for his very active 
participation in the affairs of the Institution during his term of 
office. The Committee was of the opinion that the Section was 
now making good headway after the dislocation caused by the 
transfer of members due to the re-organisation of industry at the 
end of the war. 


The Section hopes that Council will approve the formation of 
a West Wales Sub-Section at Swansea, preparations for which are 
well advanced. 

Arrangements have been made for the interchange of works 
visits between the Western Section and the South Wales Section. 


The Winter Session has been very satisfactory. 
WESTERN Attendances at meetings have shown a great improve- 

ment on those of recent years, and the increase in 
membership has been of gratifying proportions. 

Since the last report three lecture meetings have been held in 
Bristol. Mr. F. Nourse gave a paper on “ Various Aspects of 
Inspection of Production,”’ at which there was a record attendance ; 
Dr. H. Orenstein, M.I.Mech.E., M.I.P.E., of Glasgow, spoke on 
“Recent Developments in American Production Engineering 
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Practice”? ; and Mr. R. L. Tandy, A.M.I.Mech.E., A.M.I.P.E., 
presented his lecture on “ The Manufacture of Ball and Roller 
Bearings.””’ ‘The Annual Section Meeting was held in March. 

In addition, a further lecture meeting was held in Swindon, where 
Mr. R. O. Jeakings gave his paper on “ Jig and Tool Design,” 
which was enthusiastically received and was followed by a keen 
discussion until a late hour. It is very gratifying to record the 
support given to meetings in centres other than Bristol. The 
success of these meetings naturally depends upon a good attendance 
of visitors, and results have more than repaid the time and effort 
put into them. 

Regional co-operation is being pursued, and one result will be an 
exchange of visits during the forthcoming summer with our nearest 
neighbour, the South Wales Section, who will probably visit the 
Bristol Aeroplane Co. in May, and the Western Section will, it is 
hoped, visit one of Guest, Keen & Baldwin’s Steel Mills in South 
Wales in June. 

At the Annual Section Meeting, recently held, it was decided to 
combine the office of President Elect with that of the Vice- 
President. 


Since the last report we have had regular monthly 
WOLVERHAMPTON lectures by promirient engineers, and these have 

been held in Wolverhampton with an average 
attendance of 40 members. The papers have been of excellent 
standard, and lively discussions have followed each paper. 

The Committee dealing with the P.M.H. Conference to be held 
at Wolverhampton on 22nd May, have almost completed the 
arrangements. We are fortunate in having excellent speakers 
from the U.S.A. and Belgium, and these, together with prominent 
speakers from both H.M. Government and Industry, should make 
a valuable contribution towards increased productivity. 

Owing to ill health and pressure of business, Mr. W. Bainbridge 
has resigned from the Presidency. The Vice-President, Mr. A. J. 
Aiers, M.I.P.E., has been elected in his place. 


There have been three lectures this session on 
aaa. “Thread Rolling,” “‘ Metallurgy,” and ‘‘ Educa- 
tion,’’ which were well attended. 

Two visits have been made, one to the Wolverhampton Telephone 
Exchange, and the second to the Lilleshall Steel Mills. 

Lectures have been arranged up to June, 1948, and Works Visits 
to December, 1948. 

The Committee now consists of 14 members drawn from all 
districts. In order to relieve the Hon. Secretary of much of the 
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THE INSTITUTION OF PRODUCTION ENGINEERS 
routine work, Honorary Secretaries have been appointed to arrange 
Lectures and Works Visits. The Committee report that their first 
lady member has been admitted. 

The Section is in a very healthy state and forging ahead with a 
well filled future programme. 


Three lectures have been held since the last report. 
YORKSHIRE In January, 1948, Mr. F. Hickling, M.B.E., M.1.A.E., 
delivered a lecture on “‘ Ball and Roller Bearings.” 

In February, 1948, Mr. H. de G. Gaudin, B.A., A.M.I.Mech.E., 
gave a very interesting talk on ‘‘ The History and Development of 
the Automatic Loom.” Everyone agreed that this was a most 
interesting lecture. 

Mr. F. T. Nurrish, M.B.E., M.1I.P.E., gave a lecture in March 
on “ Eighty-five Years of Precision Production Engineering,’ which 
was very well received by over 100 members and visitors. 

In connection with this lecture, 48 members visited Geo. Bray 
& Co., Ltd., to see the methods of production as outlined in the 
lecture. It was a most interesting and instructive experience. 

This lecture was preceded by the Annual General Meeting at 
which Mr. W. Armstrong, M.B.E., M.I.P.E., was re-elected 


. President for the 1948-9 session. The new Committee was also 


elected. 


YORKSHIRE _ iS quarter has been a very successful one, and 
GRADUATE attendances have been very good indeed. Interest 
in the Section is growing, and if the present enthu- 
siasm is maintained we can look forward to a most successful future. 

On 13th December, 1947, there was a most instructive and 
interesting visit to Woolley Colliery which was well attended. The 
party was conducted throughout the workings underground and 
saw the machinery utilised in the production of coal. 

At the Committee meeting in December, 1947, the resignation of 
Mr. J. B. Clayton from the office of Hon. Secretary was accepted, 
and Mr. W. R. Walton was appointed in his place. 

A most successful meeting was held on 17th January, 1948, at 
which Mr. R. E. Ketley, M.I.Loco.E., read an excellent paper on 
** Diesel Rail Traction.” 

Another well attended visit was paid to the works of Jowett Cars 
Ltd., the machine shop layout being found particularly instructive. 

At the meeting in February, an excellent paper was given by 
Mr. J. J. P. Mackenzie, B.Sc., M.I.Mech.E., on “‘ Engineering and 
the Steelmaker,’’ which was followed by a film of Hadfields Ltd. on 
“The Production of High Quality Steel.” Every stage in the 
production of steel was dealt with, and the film helped to clarify 
points which were not so obvious from the paper. 
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INSTITUTION ‘NOTES 


SECTION MEETINGS 


The following meetings have been arranged to take place in 
May and June, 1948. Where full details are not given, these have 
not been received at the time of going to press. 


May 


Ist 


12th 


15th 


22nd 





HALIFAX GRADUATE SECTION. A Luncheon and 
the Annual General Meeting, followed by a lecture and 
sound film on “‘ The Manufacture of Gas Turbines ”’ by 
Mr. L. H. Leedham, M.I.P.E., M.I.Mech.E. (Ministry of 
Supply National Gas Turbine Establishment, Whetstone) 
will take place at the White Swan Hotel, Halifax, at 2-30 
p-m. 


NOTTINGHAM SECTION. A lecture on “ Metal 
Finishing” will be given at the Victoria Station Hotel, 
Milton Street, Nottingham, at 7-00 p.m. 


SOUTH WALES & MONMOUTHSHIRE SECTION. 
A Visit to the Bristol Aeroplane Company has been arranged, 
leaving Cardiff at 10-30 a.m. 


WOLVERHAMPTON GRADUATE SECTION. A 
lecture on “‘ Fine Measurement ”’ will be given by Mr. L. 
Wilcox, M.Sc., M.I.E.E., at the Wolverhampton & Stafford- 
shire Technical College, Wolverhampton, at 7-15 p.m. 


WOLVERHAMPTON SECTION. A lecture on “ Metal- 
lurgical Factors influencing Machinability ”’ will be given by 
Mr. L. W. Johnson, M.1.P.E., at the Wisemore Schools, 
Walsall, at 7-00 p.m. 


YORKSHIRE GRADUATE SECTION. The Annual 
General Meeting will take place at the Great Northern 
Hotel, Leeds. 


WOLVERHAMPTON SECTION. An all-day Conference 
on Production per Man Hour will be held at the Wolver- 
hampton and Staffordshire Technical College, by kind per- 
mission of the Governors. The proceedings will be opened by 
the Mayor of Wolverhampton, and addresses will be given by 
Major J. Freeman, M.P., Joint Parliamentary Secretary to 
the Ministry of Supply, on “The Importance of P.M.H. to 
the Nation” ; M. Robert Caussin, of Belgium, on post-war 
recovery ; Miss A. G. Shaw, M.A., M.I.P.E., on “ Motion 
Study ; and Mr. J. Y. Scott, President of the Van Norman 
Machine Tool Works of America and a member of the 
A.S.T.E. The concluding address will be given by Mr. N. 
Rowbotham, C.B.E., M.1.P.E., President of the Institution. 


234 














THE INSTITUTION OF PRODUCTION ENGINEERS 


May—cont. 


27th SHREWSBURY SUB-SECTION. A lecture on “‘ Powder 
Metallurgy ”’ will be given by Mr. H. Greenwood. 


June 


grd HALIFAX GRADUATE SECTION. A visit has been 
arranged to Cammell Laird’s, Birkenhead, arriving at 
2-00 p.m. 

8th WOLVERHAMPTON GRADUATE SECTION. A Film 
Show, ‘‘ Wheels Behind the Wheels,”’ has been arranged to 

take place at the Walsall Technical College at 7-15 p.m. 

Mr. P. ‘Latham, of the Universal Grinding Wheel Co. Ltd. 

will be present to answer questions. 
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THE APPLICATION OF THE PHOTOGRID 
TECHNIQUE TO DRAWING PROBLEMS* 


by KENNETH L. JACKSON, f¢ M.Sc.(Eng.), 
A.M.I.Mech.E., A.I.1.A., cad LPE 


Recent experiments which were undertaken by the author have 
shown that the use of the photogrid, in determining the qualitative 
and quantitative plastic strains incurred during the drawing: of 
sheet metal, is justified because of the comparative simplicity of the 
apparatus required, Measurements have been taken of the radial 
and hoop strains in the case of circular single stage draws for vary- 
ing reduction ratios, and some very interesting results were obtained. 


PROCEDURE FOR THE ‘The apparatus required consists of (a) a suit- 
PRODUCTION OF able fine grain negative graticule, (b) a simple 
PHOTOGRIDS horizontal centrifuge capable of speeds up to 
500 r.p.m., (c) a lighting unit equivalent to a 500’ Watt Osira 
mercury vapour lamp, (d) a supply of special emulsion, and (e) a 
solution of methyl violet in water. It is an advantage to have a 
vacuum printing frame as used in ordinary photographic work, but 
it is not absolutely essential, as good contact between the graticule 
and specimen is possible by using a heavy slab of plate glass. 


These may be in the form of quarter-plate negatives 
GRATICULES with rectangular or polar co-ordinates as are 

required, and the spacings may be any convenient 
amount such as squares of 0.100 in. sub-divided into 0.o10 in. 
squares in the case of the rectangular co-ordinates, or lines radiating 
at intervals of one degree with circumferential lines spaced at 0.010 
in. in the case of the polar. The prime factor is that the lines 
should be consistent in thickness and be not more than one-fifteenth 
to one-twentieth of the spacings, and that the spacings themselves 
should be consistent. 


A small motor (about 0.5 h.p.) arranged with its 
CENTRIFUGE spindle vertical, the latter carrying an open wooden 

box with sides of about 3 in. deep, will suffice. 
Specimens may be kept in position in the box by means of drawing 
pins. It may be expedient to make use of a rheostat in order to 
have a range of speeds for different sizes of specimens. 


* Modified extract from thesis for the degree of M.Sc.(Eng.) in the University 
of London. 


t Faculty of Engineering, University College, London. 
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A lighting unit consisting of a 500 Watt Osira 
ILLUMINATION mercury vapour lamp fitted with a suitable con- 

denser, and arranged to give an evenly distributed 
illumination over the graticule at a distance of about g in. from the 
source, has proved successful. 


This may be made up as follows :— 


Procene photo-engraving glue ... 8 oz. 
SHELSION Ammonium Bichromate ai I OZ. 
Water aid - II Oz. 


8 oz. of glue are mixed with 7 oz. of water, and 1 oz. of Ammonium 
Bichromate is dissolved into 4 oz. of water. The two solutions are 
then added together and allowed to stand for about two hours 
before use. It should be kept away from strong light, and in a 
cool place. A few drops of ammonia solution will help to prevent 
putrefaction if the solution is to be stored for a considerable period. 


In order to make the photogrid clearly visible after 
exposure, it is necessary to dye it, using a solution of 
methyl violet in water (two per cent. by weight). The 
specimens are prepared by scrubbing the surface with powdered 
pumice and water, using cotton wool. They should be made larger 
in size than the finally required shape, as the emulsion tends to build 
up at the edges, during whirling in the centrifuge. After cleaning and 
scrubbing the specimen is then washed in cold water and placed into 
the centrifuge, and the thin film of water will help the emulsion to 
spread rapidly. A small quantity of emulsion (about 1.5 c.c.) is 
then poured on to the plate and the centrifuge set in motion. It 
has been found that the best results are obtained at speeds of 
400-450 r.p.m. After whirling for three minutes the specimen is 
removed and allowed to dry for a further ten or fifteen minutes, 
and is then placed together with the graticule and glass block, into 
position below the lighting unit. Exposure should be six minutes, 
within half a minute. Finally the specimen is washed thoroughly 
in cold running water in order to wash out the soft unexposed film, 
and then placed into the dye solution for a period of two minutes, 
followed by re-rinsing in cold water and allowed to dry at room 
temperature. 


DYE AND 
PROCEDURE 


PRESSING In the case of rectangular draws, the type of grid 
PROBLEMS which may be used is illustrated in Fig. 1, and the 
distribution after drawing is indicated in Fig. 2. It is obvious 
that unusual forming operations may be solved by similar grids, 
and the blank profile may be measured or read off directly from the 
formed part, since the original spacings are known. ‘These readings 
are then transferred back to another unformed specimen with the 
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same photogrid pattern, and the true blank profile thus ascertamed. 
An important advantage is that the effect of different materials or 
thickness of stock is automatically accounted for, and that each 
job may be considered as a unique one. However, firstly it is 
necessary to cut the blank to within reasonable limits of the 
anticipated profile in order to avoid excessive local drawing effects. 
It is hoped that the photogrid technique will become widely used, 
as the business of making successive templates is avoided, and the 
method is at least putting blank profile determination on to a 
scientific basis. Trial and error have reigned too long ! 


(Illustrations referred to in this Paper appear on page 240.) 





e THE APPLICATION OF THE PHOTOGRID TECHNIQUE TO DRAWING PROBLEMS 


PROFILE OF BLANK GIVEN BY CO-ORDINATES 
MEASURED FROM DRAWN SHELLIN FIG 2 


_PROFILE OF 
FORM BLOCK 





LIP DUE TO ROUGH 
ESTIMATE OF BLANK PROFILE 
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MODERN MINING MACHINERY 
by J. W. L. ANDERSON, B.Sc. 


Presented to the Coventry Section of the Institution of Production 
Engineers, December |2th, 1947. 


It is particularly pleasing to give a paper of this description in 
Coventry since the Warwickshire coalfield has always been to the 
forefront of mining development. It is true to say that the surface 
layout at Keresley Colliery has, for many years, served as a model, 
whilst the layout of Pooley Hall Colliery was outstanding when 
first completed, and the colliery village at Arley was also of 
particular interest when built some years ago. 

The subject “‘ Coal Mining Machinery” has received much 
publicity in recent years, but the facts usually represented to the 
public do not give a very true picture of the general position. The 
mining machinery industry is by no means new, as will be appre- 
ciated when it is realised that British Jeffrey-Diamond Ltd. cele- 
brates its fiftieth anniversary this year. 

The type of mining equipment developed in this country has 
been evolved to line up with British mining conditions and systems 
of work, and, therefore, differs in many respects from equipment 
designed and produced in other countries, such as the United 
States. 

The mining of coal in Great Britain has been carried on over 
hundreds of years, with the result that the shallow seams have been 
extracted, for the most part, and in many cases the higher quality 
seams have been won. Consequently, British mining engineers are 
continually being called upon to cater for the production of coal 
from deeper and deeper seams, and in many cases difficult geological 
conditions have to be met and overcome. 

As indicated above, mechanisation of our mines has been in 
progress for many years and the latest official published figures 
show that 72 per cent. of our coal was machine cut and 71 per cent. 
mechanically conveyed in 1945. Since that date, of course, con- 
siderable progress has been made in mechanisation, and it is fair 
to assume that the present-day figures will show a substantial 
increase over those quoted. 


Two main systems of winning coal are em- 
se aaa: sad ployed in this country — the “ longwall”’ and 
** room-and-pillar,” the majority of our coal 
being cut by the “ longwall”? method. In this system, total 
extraction of the seam is aimed-at, and the length of face varies 
according to the seam thickness, gradient, and other factors. The 


241 








MODERN MINING MACHINERY 


average length of a single-unit face may be taken as approximately 
130 yards, but generally two faces are operated together, the coal 
being loaded out from the face conveyors along what is termed a 
gate conveyor, to a central loading point (Fig. 1). In many 
instances, a series of double-unit faces are developed simultaneously, 
and, generally speaking, in step with one another, the output from 
these units, or panels, being collected by gathering conveyors and 
discharged into pit tubs at one loading point. In the longwall 
system mentioned, the coal is generally undercut by machines to 
an average depth of 5 feet, and this depth of coal is usually stripped 
off from the face every 24 hours. 

It is the usual practice to devote one of the three shifts in every 
24 hours to filling the coal. The work of cutting, moving forward 
and extending the face and gate conveyors and other necessary 
work on the face, together with the making of adequate roadway 
height for travelling, is done on the remaining two shifts. In this 
system, each man has a definite job of work to do which occupies 
him through the full shift time, and it is most essential that all 
operations are completed to a time-table, otherwise interruption of 
the cycle will occur and output will be lost. From this it will be 
appreciated that reliability, both of the cutting machines and con- 
veying equipment, is of primary importance. 

In the old days, the coal seam was undercut by means of hand- 
picks, and this was certainly most skilled and arduous work. As 
the coal was undercut in this way, it was supported by wooden 
** sprags ’’ which were ultimately withdrawn and the coal fired by 
means of explosives (Fig. 2). This class of work was the first to 
receive consideration by the engineer, and the modern coal cutter 
is the result of continual effort by engineers in this connection. 


OPERATION OF At the present time, longwall coal cutters 
LONGWALL CUTTER COSiSt of three units—a centrally-located power 

unit’? (electric or compressed air), a haulage 
unit, and a cutting end. These are shown clearly in Fig. 3. 
Undercutting is done by a chain which carries a series of picks, 
the cutting member being free to swing about the cutting end 
casting. Before starting to cut, the machine is placed along- 
side the coal face (Fig. 4). The cutting member or jib is then - 
pulled into the coal under power, cutting as.it goes (Fig. 5). For 
hauling the machine along the face, a steel rope is provided at the 
haulage end which is attached at its free end to a prop set between 
the roof and the floor. As the rope drum in the haulage end 
revolves the rope is wound up and the machine, therefore, travels 
along the face. Undercuts of 6 ft. 6 ins. have been taken success- 
fully in this country, but generally speaking the roof conditions do 
not allow of such a depth, and, as mentioned previously, the 
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average depth of undercut would be about 5 feet. The width of 
the undercut is generally about 6 ins., and where the cutting 
medium is not too difficult, rates of advance of 5 feet per minute 
are quite common. The machine illustrated in Fig. 3 has a length 
of 8 ft., height of 15 ins., and width of 2 ft. 2 ins. It is powered by 
a 60 h.p. one-hour-rated electric motor, or a 60 h.p. compressed 
air turbine. 

In order to maintain a clean cut under the coal, it was formerly 
necessary for a man to shovel away the cuttings immediately behind 
the cutting member or jib. It was found that with the newer 
designs of coal cutter it was impossible for a man to keep pace with 
the machine, and therefore some mechanical appliance had to be 
designed to clear the small cut coal or “‘ gummings ”’ from the chain. 
Such a device, known as a “‘ Gummer,”’ is shown attached to the 
cutting end of the machine in Fig. 6, and by its use, 75 to 80 per 
cent. of the coal cuttings are deposited behind the machine. Maxi- 
mum advantage may be taken of the resulting clean undercut 
by the firing of shots to bring down the coal. Moreover, the 
arduous work of cleaning out the undercut by hand is now a thing 
of the past where efficient gummers are employed. The quantity 
of material handled by the gummer may be judged from Fig. 7. 
Incidentally, much power is saved by the use of a gummer due to 
the fact that power is not absorbed by the churning of coal in the 
undercut. It is fair to say that 25 per cent. saving in power may 
be achieved by the use of a gummer under normal conditions. 

For longwall duty, coal face conveyors may be of three different 
types—shaker, belt and scraper chain. Shaker conveyors are still 
perhaps the simplest type of conveyor, but their application is 
limited to gradients in favour of the load. The length of a shaker 
would not generally be greatly in excess of 100 yards and the 
maximum horse-power employed is about 22. 


Types of 9k @per chain conveyors were also‘one‘of the’early types, 
CONVEYORS the Blackett conveyor brought out in 1904 has done 

some excellent work and many of these conveyors are 
still in use although the original design has, of course, been greatly 
improved. Over the past year or two a very increased interest has 
been shown in scraper chain conveyors for face duty and new designs 
have been evolved. Conveyors of this type are now running up to 
lengths of 150 yards and in some instances to even greater lengths 
where the gradients have been substantially in favour of the load. 
The unit illustrated in Fig. 8 is capable of handling go tons per hour 
on level conditions at a length of 100 yards and is powered with a 
25 h.p. motor. Another interesting variation is shown in Fig. 9. 
This application is designed for use when the face gradient is 
favourable to the load and the drive head is located at the top of 
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the slope. This means that a minimum of tension is required in 
the coal carrying chain and such a conveyor, therefore, lends itself 
particularly well to undulations which may occur on the coal face. 

Scraper chain conveyors are particularly valuable when damp 
conditions are prevalent as the drive is absolutely positive and 
slipping cannot occur as it does in the case of a belt conveyor. 

Belt conveyors are commonly used on the coal face and have 
given a good account of themselves, although operational costs 
tend to be high and the cost of replacement belting is heavy due to 
the arduous nature of the work which the conveyors are called upon 
to perform. A good example of a medium-powered face. “conveyor 
is shown in Fig. 10, and it will be noted that the motor is built in 
to the gear-head so that the minimum of room is required by the 
driving unit as a whole. The overall dimensions of such a gear- 
head are—height to top of jib drum 14 ins., length 5ft. 4 ins., 
width 3 ft. 2 ins. The gear-head will accommodate belting up to 
26 ins. in width and will handle an output of 80 tons per hour when 
fitted with 26 in. wide belting. The length, of course, will depend 
upon capacity and gradient. Considerably larger belt units are 
available with a maximum face horse-power of about 45. Such 
applications, generally speaking, will be for thick seam work. 

For transportation of the coal from the face conveyors to the 
point where the pit tubs are loaded, belt conveyors are generally 
employed. The width and horse-power of these units varies con- 
siderably according to the duty, and the main gathering installation 
may be equipped with 42 in. belting operated by drive heads of up 
to 200 h.p. It may be mentioned at this point that between the 
gate belt and the face conveyors it is becoming common practice 
to insert a short chain conveyor either independently driven or 
driven from the tail drum of the gate belt. The idea behind this 
is to minimise the wear and tear on the belting of the gate conveyor. 
This is achieved by delivering coal on to the gate conveyor at 
approximately the same speed and in the same direction as the gate 
conveyor belt. 


“ROOM-AND-PILLAR” The second main system of mining is that known 
METHOD as “‘ Room-and-Pillar ” and- this method was 
first developed in this country many years ago. Some mines, 
particularly those in the north-eastern coastal district, have always 
operated this system. 

Generally speaking, room-and-pillar mining entails partial 
extraction of the coal seam only, and from an economic standpoint 
this is unsatisfactory in Great Britain as our coal resources are 
comparatively limited. The system can, however, be-worked with 
considerable advantage where the seams are relatively shallow and 
mining has to be done under a densely populated area, as the coal 
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left untouched provides support, and surface subsidence and 
dislocations due to mining can be greatly reduced or virtually 
eliminated. In other cases, too, heavily-watered strata may be 
found between the coal seams and the surface, and naturally it is 
then desirable that no dislocations of the strata should occur, 
which might cause inrushes of water or heavy pumping loads. This 
implies in effect that by the use of partial extraction systems on the 
room-and-pillar methods, it is frequently possible to work areas of 
coal which could not be worked at all by normal longwall methods 
without very heavy additional operating costs and thus a certain 
tonnage of coal is won to our economic advantage. 

Where the geological conditions are suitable, it is possible to 
operate the room-and-pillar system with total extraction, but in 
this country such conditions are comparatively few and far between, 
and even in the United States, where general physical conditions 
are greatly superior to our own, experience shows that the cost of 
production per ton in total extraction by room-and-pillar methods 
is definitely greater than the production costs on partial extraction 
systems. . 

The great advantage of the room-and-pillar system is that dead 
work is reduced to a minimum, and it is frequently possible to work 
out an area without having to take additional height in the main 
headings, the reason being that the ground movement is less on the 
partial extraction basis and the rate of advance of the coal face in 
comparatively narrow places is great compared with the normal 
longwall system. 

During the war considerable attention was given to room-and- 
pillar operation as it was then felt that the output per man shift 
could be increased by the maximum use of mechanisation and 
unproductive work could be reduced to a minimum. It was 
appreciated that a percentage of the available coal would be left 
unworked, but as output was the primary consideration, this method 
offered attractions under the emergency conditions then prevailing. 

The Americans, many years ago, adopted the room-and-pillar 
system and developed machinery designed to operate this system 
to the best advantage, and during the war years considerable 
quantities of American plant were supplied under Lease/Lend for 
the operation of this system in this country on an emergency war- 
time basis. 

The mining “industry has learned by experience the types of 
American plant which are most suitable for use in this country, and 
such plant is now manufactured in Great Britain. 

Mechanical, self-propelled loaders have been applied in this 
country, in many cases with considerable success, where conditions 
of height, roof and gradient have been satisfactory, as have also 
self-loading shaker conveyors. Generally speaking, however, it 
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has been found that the most satisfactory type of equipment has 
involved the continued use of hand-filling on to specially-designed 
scraper chain conveyors. Such plant is most versatile and corres- 
ponds most nearly to that with which our colliery people are 
familiar. 

Coal cutting is almost universally employed with such systems, 
but the type of machine differs from that generally used for longwall 
practice. The design of coal cutter in question is called a ‘‘ Short- 
wall ” machine—Fig. 11. In this type the cutting member or jib 
is rigidly attached to the body of the machine and does not swing 
as is the case with the longwall unit. The reason behind this 
design is that a machine of this description can cut straight under 
the coal in a comparatively narrow heading, forming a square 
corner, and the machine can then travel sideways across the 
working place and at the end of the cut be withdrawn, forming a 
second square corner. This not only means a saving in time but 
also simplifies the question of shot-firing and cleaning out of the 
corners of the working-place. With this arrangement, however, 
the width of the machine is disproportionate to the longwall unit. 
As roof conditions are generally more favourable, this is not usually 
of great moment, but it explains why a shortwall machine is not 
applicable, generally speaking, for longwall working. . The short- 
wall machine is controlled by two ropes, one of which hauls the 
machine across the face whilst the second controls the angle of the 
machine relative to the coal face. 


THE JOY LOADER The Joy Loader was introduced into this country 

many years ago, primarily for development work 
owing to its capability of handling rock as well as coal, and where 
the seam height permitted and other conditions were suitable, the 
Joy Loader aquitted itself very well. Briefly, it consists of an 
electrically-operated, caterpillar-mounted machine, having two 
gathering arms which collect the coal after it has been blasted down 
by explosives, and pass it to a swinging boom conveyor of the chain 
type, which then delivers it either on to a scraper chain conveyor 
or into a battery-operated, rubber-tyred shuttle car. Such cars 
operate between the loading machine and the pit cars, or, alter- 
natively, deliver on to a gathering belt conveyor. 

For development work the types of equipment used for room-and- 
pillar mining are particularly applicable, and this plant has been, 
and is being, extensively used for driving the necessary headings 
prior to longwall operation. Fig. 12 shows a typical development 
heading involving the use of chain conveyors and a shortwall coal 
cutter. In this system, the necessity of taking additional height in 
the roadway for ease in travelling, etc., has been covered and the 
arrangement is such that heading in the coal is carried on at the 
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THE INSTITUTION OF PRODUCTION ENGINEERS 
same time as the additional travelling height in the roadway is 
being made. The stone obtained in this operation is packed at 
the sides of the roadway in the area where the coal has been 
extracted, and this system therefore has the further advantage that 
it is generally unnecessary to bring any stone out of the pit from 
the development places. Furthermore, it is possible to prepare 
longwall production faces as the heading advances so that the 
minimum time elapses before main production is possible. 

The system utilised here, so far as the coal winning is concerned, 
is similar to that successfully applied in normal room-and-pillar 
practice, and the plant and the system are worthy of some attention. 

The shortwall machine indicated in the diagram has already 
been described, the conveyor shown at the face of the heading is 
illustrated in Fig. 13. This conveyor is light, yet robust, and is 
so designed that it can be drawn tight up against the coal face after 
undercutting, and the shots are then fired in the coal ensuring as 
large a percentage of the coal as possible being blown on to the 
conveyor (Fig. 14). The face conveyor discharges on to a further 
scraper chain conveyor, which is specially designed for ease in 
extension and thence along a cross conveyor of the scraper chain 
conveyor type which delivers on to the permanent belt conveyor in 
the gateway. The purpose of the circuitous route of the coal is to 
allow of the roadway ripping being carried on simultaneously with 
the coal operation and it will be noticed that the ripping lip is 
shown between the gate belt conveyor and the coal face. 

Small teams of men are generally employed in room-and-pillar 
systems and this has a three-fold advantage. A variety of work is 
done by each team during any shift and the monotony is greatly 
reduced ; moreover, ‘each man can, with comparative ease, be 
trained to undertake any job. In addition, the competitive team 
spirit enters into the picture with a definite advantage to all con- 
cerned. Furthermore, in this class of work, with a practically 
continuous cycle, it can be said that the work is never completed, 
and there is always something to occupy the men throughout the 
shift. This differs from the longwall system, where a complete 
cycle of operations is usually carried out once only in every 24 hours. 

The great advantage of this particular method is that the cycle 
is so designed that coal is being filled continuously, except during 
such time as the face conveyor is being pulled forward (by the 
shortwall coal cutter) or when the second conveyor is being 
extended. 


IMPORTANCE OF In all these mechanised systems, maintenance is 
MAINTENANCE 2 matter for prime consideration. The trend in 

this country for many years now has been to design 
equipment which should have a very high standard of reliability 
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and which should be overhauled at the surface fitting shops where 
full facilities should be available. Many collieries have evolved a 
system of routine overhaul whereby both coal cutters and conveyors 
are brought out of the pit at specified time intervals for thorough 
inspection and overhaul. This system, where properly carried out, 
results in a high degre¢ of reliability, and underground it is only 
necessary to organise daily attention to lubricating and routine 
checks at frequent periods of the electrical switchgear, etc. The 
accessibility of well designed machines is such that underground 
maintenance can be carried out with the minimum of difficulty 
by the: maintenance staff. 

It cannot be too highly stressed that the success of mechanisation 
as applied to our mines today is intimately associated with adequate 
and careful maintenance, both long-term and day-by-day. 


(Illustrations referred to in this Paper appear on pages 249-255.) 
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APPRENTICESHIP TRAINING 
by B. P. COOPER, M.I.Mech.E. * 


Presented to the Institution of Production Engineers, Leicester & District 
Section, November | 4th, 1946 ; Nottingham Section, January 8th, 1947 ; 
South Wales and Monmouthshire Section, October 28th, 1947. 


Apprenticeship training, like charity, begins at home. That is 
to say, that if children are not correctly influenced at home, they 
make very difficult material on which to work both at school and 
in after-life when called upon to take their place in industry. 


It has been said that if a child’s training up to seven years is 
correct, its future conduct will be along suitable lines. This may be 
an exaggerated estimate but it is worth some consideration. If an 
infant is given an expensive toy and some simple thing such as a 
tin or peg, it may prefer the commonplace thing to the expensive 
one. From the infant stage to early childhood it will enjoy simple 
working duties in preference to other forms of play if the work is 
presented in the form of a game. It is generally too late to break 
in a child to enjoy duty when it starts work, if, during its childhood, 
it has been encouraged to waste its time in uncontrolled play into 
which no sense of duty has entered. A dislike for any semblance 
of work and duty is inbred and a difficult problem child becomes a 
burden to school teacher, and to employer when school days have 
ended. 


Contrary to impressions which are sometimes expressed, a study 
of the set-up of our educational system reveals that an appreciation 
of the need for craftsmen in industry is realised and is catered for. 
There may be cases where the particular Directors of Education and 
Schoolmasters do not interpret the plans in a way that we might 
think best, but it is believed that such cases are the exception rather 
than the rule. 


A brief summary of our educational system as it affects training 
for later industrial employment is worth examination. The booklet 
published by the Ministry of Education entitled “The Nation's 
Schools,” gives an outline of the Act of 1944, and this, plus the 
experience gained by personal contacts with some of the Leicester 
Education Committee’s activities, is the basis of the following review. 
* Chairman, Engineering Advisory Committee, Leicester College of Technology; 


Member of Engineering Advisory Committee, University College, Nottingham; 
Member of Juvenile Employment Committee, Leicester Education Authority. 
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The Nursery School provides for children aged 2 to 5. This 
phase of early education occurs only to a limited number of young 
children. Those who do attend at this early age learn to think, 
to talk, and to give and take. 

The Infant School provides for children 5 to 8 years of age and is 
a very important part of the education system. At about 7 years 
the normal child ceases to be governed by infantile desires and looks 
to the future with some bewilderment and is at that time very 
susceptible to good or bad influence. By careful training the child 
becomes self-reliant, and it is suggested that this characteristic be 
developed to its fullest extent. Self-reliance and self-confidence 
are two of the main inherent qualities in making a good citizen 
and a good craftsman. Skill in reading, writing and handcrafts is 
developed during these years of school life. 

The Junior Schoo! comes next in the normal. education and 
caters for children of 8 to 11 or 12 years. Here the main objective 
should be to encourage pride in personal achievement and in 
particular to learn how to do things well. 

After 11 or 12 years the child passes on to the Secondary 
School. Of Secondary Schools a revised set-up is made, there 
being three types of secondary education. That known as the 
Grammar School caters, in the main, for the professions, and has, 
as its objective the entrance examinations of Universities and some 
of the professions, but not that of the profession of Engineering. 

The outlet to the industrial side of lite is not likely to be aug- 
mented by the boys who attend these schools. There is, however, 
reason to hope that the extension of secondary education through 
the Secondary Technical School and the Senior or Modern School 
will have this effect. ‘These schools will have their education 
related to future employment in constructive trades—engineering, 
building, etc. The Secondary Technical School must have our 
active support to cure the snobbish outlook of parents that educa- 
tion at such schools is inferior to that at Grammar Schools. No 
education should be narrowly vocational, and it is not the intention 
that such should be provided by the Secondary Technical School. 
It is stated in the booklet “‘ The Nation’s Schools ”’ that the educa- 
tion given “‘ will certainly enable them to embrace skilled employ- 
ment with interest and competence.”’ 

So much for the outline of education leading to the point where 
a boy starts work. 


HOME The other important factor in preparation for life’s 
INFLUENCE work is home influence, and here indeed is a difficult 
problem. The difficulties lie in the outlook, or lack 

of outlook, of the parent, falling under the following heads :— 
(1) Those who consider that the employment of their children 
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should, immediately after they leave school, make the maximum 

contribution to the family exchequer. 

(2) Those who want their boys to have a “ white collar job” 
instead of entering a skilled manual trade. 

(3) Those who remember the trade slump following upon the 
war of 1914-18 accompanied as it was by unemployment and 
relatively low wages in the engineering industry. 

(4) Those who are indifferent and allow the youth to drift as 
he may in and out of any job irrespective of his future well-being. 
It is felt that we engineers have an obligation to try to rectify 

some of these conditions, and it is to be regretted that the employers’ 
organisation has not as yet given effect to suggestions made, in 
various authoritative quarters. In this connection the Report of 
the Juvenile Employment Service, H.M. Stationery Office, price ts., 
is worth reading. One or two quotations from this publication 
will serve to show the general tenor of the lines suggested. 

Paragraph 73 : “ Another most valuable service the expert from 
industry and commerce can give is to address parents and discuss 
with them the nature and opportunities of different careers.” 

Paragraph 96: “It is clear that for some years to come there 
will be a shortage of juveniles and it is very desirable in the national 
interest that those industries of greatest importance to the nation 
should not go short.” 

Again, paragraph 98 : “,Certain staple industries have of late 
years had difficulty in recruiting as many juveniles as they wanted. 
A responsibility lies on such industries to do all possible to make 
conditions as good as may be, having regard to the nature of the 
work, and to reduce the fear of insecurity by engagement on as 
long terms of tenure as possible. There appears to be an un- 
warranted prejudice against employment in some industries and we 
feel that this might be removed by judicious dissemination of accur- 
ate information. While it is the duty of Juvenile Employment 
Service to regard first the interest of boys and girls, we believe that 
it also has a duty to industry as a whole and that it should present 
to juveniles and parents the advantages as well as the disadvantages 
of unfashionable occupations, some of which no longer deserve to 
be discredited by shortcomings of the past.” 

The quotations from this Report have been given at length to 
show an example of the willingness of the education authorities to 
help. 


Other means which should be available are : 
a well-prepared film or films for the whole 
industry ; good literature ; an open day in the 
works for parents only of boys who are in their penultimate year at 


AIDS TO RECRUITING 
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school. The success of this last item would depend on the approach 
to and conduct of such a visit. If our works are not fit to be seen, 
then we don’t deserve to obtain suitable recruits to apprenticeship. 

As far back as March 1946 a committee was appointed by the 
Engineering & Allied Employers’ Federation to examine the 
problem of recruitment of boys for engineering. This Committee 
consisted of eight men from the various districts in Great Britain 
who were briefed to prepare a common minimum Apprentice 
Training Scheme. 

This scheme was to follow upon the memorandum No. 3 of the 
Central Juvenile Employment Executive, which in its turn followed 
upon the activities of the Minister of Labour, who in 1942 asked 
the representatives of the British Employers’ Confederation and the 
Trades Union Congress to get together to consider the position of 
young persons in industry with particular reference to training 
before and during employment. 

In 1945 these bodies had prepared a report entitled “‘ Recruit- 
ment and Training of Juveniles for Industry.”” The main points 
were as follows :— 

(1) The Ministry of Labour and National Service should 
encourage each main industry to set up, where a suitable organi- 
sation does not already exist— 

(a) a National Joint Apprenticeship and Training Council 
or other appropriate machinery ; and 

(6) special local Industrial Committees to work in co- 
operation with the Juvenile Employment Service. 

(2) Each industry should be urged— 


(a) to establish agreed standards of employment for its 
young workers ; 

(6) to appoint qualified persons responsible for the recruit- 
ing, training and welfare of young workers, and, where 
appropriate, apprentice supervisors. 

(3) Plans should be made for close collaboration between 
Education Authorities and organised industries. 


The main objective of every good recruiting and training scheme 
should be to ensure that, having regard to their individual qualities, 
young entrants into industry are fitted in to the most suitable 
occupation and trained for those occupations.. They should acquire 
adequate skill and adaptability as early as possible, opportunities 
for advancement for young workers of ability should be given, and 
last but not least, help should be given in the development of young 
workers into good citizens. 


A scheme has been worked out, but at the moment it is not public, 
but it is hoped that in the near future this will be made available. 
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THE INSTITUTION OF PRODUCTION ENGINEERS 

You will note the warning given above in the Report of the 
Juvenile Employment Service that there is and will continue to be 
a shortage of boys available to industry for some years. This will 
be increasingly the case, so that in the year 1955 only approximately 
half the present number of boys and girls under 18 years of age will 
be available for employment. This is due to (1) the impact of the 
decreased birth rate of past years, and (2) the raising of the school- 
leaving age. It does not take into account time lost to employment 
up to 18 years of age by attendance of one day per week at County 
Colleges, neither does it consider the loss due to military service 
after 18 years of age. 


It has been-felt a duty to call attention to the serious position 
before discussing the actual training of apprentices, for, unless we 
can recruit the right type of youth, we shall not require a training 
scheme. 


We have allowed certain statements in regard to our industry to 
become established household quotations without proper challenge, 
and this must be broken down by dissemination of indisputable 
fact ; in particular, the phrase that the repetition work associated 
with engineering is “‘ soul destroying.” Exactly what may be 
defined as a destroyed soul is not clearly stated, but if it means that 
one whose soul is still intact is he who has to exert considerable 
mental and physical effort and, in addition, considerable time to 
accomplish a given task as opposed to one who by mechanical aids 
brought to his assistance can do his day’s work with increasing 
freedom from worry and fatigue, then “‘ destroyed souls ”’ should be 
a very happy band. Is it, for example, to take extreme cases, more 
of a routine job to spend a working life in attaching nuts to the 
studs on motor car wheels than to count Treasury notes and coin 
behind a grille? 

If the craftsman has a trained mind and ambition he will use the 
leisure accruing from the mechanical aids already afforded him to 
think out still more advanced mechanical aid, and if such thoughts 
are sound he will find those who are anxious to adapt his ideas to 
his own and the benefit of others. There is, however, a vast 
majority of people who do not wish to exercise the high degree of 
personal skill, effort, and worry of the old craftsman ; they work in 
order to live, and are glad that their calling is not difficult. There 
is yet another’ class of worker who has other laudable interests 
outside the means of livelihood, and who welcomes the advance of 
assisted production in order to have greater leisure for following 
reading, art, or maybe, gardening. 


Let us praise the present advances made in giving leisure, and 
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encourage the boy entering our industry to appreciate the help 
given him, and point the way to his advancement and benefit in 
one or other of the lines just indicated. 

Having dealt with some of the difficulties facing us in recruitment 
of suitable boys we will now consider some suggestions for training. 


A SCHEME FOR It is recommended that in all large and medium 
TRAINING sized firms it should be the duty of one individual 

acting under the direction of a committee to watch 
over the training provided. 

It is necessary to determine in any large organisation the overall 
number of recruits required and in which departments they are 
needed. : 

Fig. 1 indicates one method by which this can be determined. 
It aims at showing at a glance how the income of youth should 
be regulated in relation to the likely retirement of older men at 
65 years of age. It should be reviewed annually so that abnormal 
growth of business and other occurrences such as greater loss of 
personnel due to premature death or retirement may be catered 
for. On the incoming side you will note under ‘‘Apprentices”’ that 
20 per cent. additional recruitment has been allowed for, to cater 
for normal loss of apprentices and adults, but an annual review 
is desirable to ensure that a drift does not occur. Moreover, the 
Departmental Analysis shown at the foot of Fig. 1 where the analysis 
of one department only is shown, pre-supposes that for certain de- 
partments special training is needed and an annual review assures 
that such preparation is not overlooked. 

The preparation of the data for the chart is best obtained by one 
of the modern machine-operated punched card systems, but if this 
is impossible the hand-operated Paramount card system may be 
employed. 

In a small works such information can very readily be dispensed 
with, provided a mental watch is kept on staffing problems. 

To explain the details collected :-— 

The first line takes a review of 44 years ahead so that all adult 
employees between the ages of 21 and 65 may be included. 

Line 2 gives these ages for the year before the one under review. 

Lines 3 and 4 give the number of employees under each age group 
in the classifications ‘‘ Skilled ” and “‘ Semi-skilled.” 

It will be noted that the employees who were 21 (viz. 60) would 
have been insufficient to replace the 30 plus 42 (i.e. 72) who were 
due to retire in the year 1945, on which the particular review was 
taken. 

Under the heading “Apprentices’’ the age and number are 
given in lines five and six. The.total number of 300 is given twice, 
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firstly under the years 1945 to 1949, and again under the years 
1984 to 1989. This is done so that the number due to retire may 
be compared with the oncoming supply on the left hand, and also, 
on the right hand, the oncoming apprentices may be compared 
with the young adults—viz. it will be noted that in the year 1990 
we will have 57 apprentices reaching 21 years of age to take the 
place of the 60 anticipated to be available at the year 1989, and so 
on. 


We now examine the number required in relation to intake. 
We find by deduction made under the heading of “‘ Needs ” that 
we should take in 60 boys per annum to cater for anticipated loss 
by retirement. It will be noted that the total number of boys and 
apprentices between the ages of 15 and 21, i.e. six years, who should 
be in employment to cater for 60 per year, is 360, and since in the 
case of the illustration given only 300 are in employment, a larger 
intake is needed. 


An example of a Departmental Analysis is given at the foot of the 
figure. This analysis is one of a Tool Drawing Office and is an 
example of good planning. It will be noted that the age distribution 
is very even, so that of the eighteen men engaged, there will only be 
one year in which more than one man will be due to retire at 
normal age. 


The use of the departmental analysis is briefly described in general 
above, but this may be amplified, in particular as applied to 
preparation of apprentices for the Tool Drawing Office or similar 
production technical work. We have our attention drawn to the 
probability of four retirements up to and including 1949, thus giving 
time for special training of the candidates for this work. For 
example, if the workshop training of the apprentice has been 
exclusively in the Tool Room, he should serve a period in produc- 
tion departments to enable him to appreciate the use of jigs and 
fixtures in their intended work as opposed to the very limited test 
they might have in the Tool Room. Conversely, the apprentice 
who has elected to transfer in a few years time to the Tool Drawing 
Office, should be transferred to the Tool Room for a period of 
training, if his work up to that time has been exclusively in produc- 
tion departments. 


A further use of the departmental analysis is that the Apprentice- 
ship Supervisor will be able to direct the attention of apprentices to 
pending vacancies and discuss with them the lines on which their 
future choice of employment may be made. In addition to what 
may be done in adjusting workshop training, the apprentice who 
knows the future line of his employment can also adjust his technical 
education and reading to suit his future career. 

It is very essential that any engineering firm which expects the 
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best of youths to become apprentices should have a clearly defined 
offer of training which will be of maximum benefit to both appren- 
tice and employer. 


It should be an obligation on the employer to teach the youth 
his craft, and not leave him to pick up in the works what he can 
from whom he can. Judging by the statements contained in the 
booklets on Apprenticeship which have been published by firms of 
repute in recent years, it would appear that this matter is receiving 
serious attention. 


TRAINING It is suggested that every large firm should have its 
SCHOOL Apprentice School where the elements of craft are 

taught, and that small firms should combine to 
provide the same facilities. Craft training as such is not the 
business of the Technical College, although some instruction may 
be given in the theoretical underlying principles as provided for 
jointly by the Ministry of Education and the Institutions of 
Mechanical and Production Engineers. For example, it is not the 
work of the College to teach a boy the correct use to which a range 
of files should be put or the correct approach of a hack saw blade 
or the pitch of its teeth to cut through angle iron or tubing. 


CRAFT There is a very limited choice of literature on this 
Lon y , i subject. The best known of that available is that 


of the Ford Company of U.S.A., publishers 
McGraw-Hill Book Co., but the terms used in many cases are 
peculiar to American technological language, and the spelling is 
strictly American. The Ford Motor Company of England 
recognises these limitations and has edited the American edition 
for their use in the Apprentice School at Dagenham. The latter 
work is not published but it would be of great benefit if it could be. 
The author’s Company has made its own revision of the American 
publication with the joint consent of the McGraw-Hill Co. and the 
Ford Motor Co. The preparation of the text and necessary blocks 
was a very big task for an individual company, but it is considered 
to have been worth while. 


The set-up of each Apprentice School varies with the nature of 
the work carried out by the firm to which -it is attached. For 
example, that of the Ford Company at Dagenham gives the full 
apprenticeship period to training in the school, and the graduates 
go out to Tool Room and other technical departments, but not, of 
course, to the manufacturing and assembly plants, where the 
training provided in the school is not required. The Rolls-Royce 
Company has its school in the Derby Technical College, and in 
return for accommodation provided by the College undertakes the 
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same training of apprentices to other local engineering firms. The 
Rolls-Royce Company, it is understood, provides the equipment, 
the tuition, and the examples and materials worked upon. 

The writer’s Company has its own way of dealing with the 
problem, and as this has proved satisfactory it may serve other 
similar engineering works and is therefore described in some detail. 

Apprenticeship normally starts at the age of 16 years and is for a 
period of 5 years. There are two main grades of apprenticeship, 
the Craft and the Technical. In addition, facilities are offered to 
the youth who wishes to proceed to a University Course, to take a 
year’s practical training prior to the degree course, and for vacation 
employment during his period at the University. 

It is provided that the Craft Apprentice who has proved aptitude 
for technical work may transfer to the Student Class on obtaining 
his Ordinary National Certificate in Mechanical Engineering. The 
Student Apprentice is, save as just indicated, recruited from boys 
who have passed either the London Matriculation or Higher School 
Certificate examinations. 

Both Craft and Student Apprentices pass through the Apprentice 
School. This phase of their training is divided into two sections in 
two separate departments. The first the school proper, and the 
second a special production department manned almost exclusively 
by youths and under the direction of a first-class craftsman who 
appreciates the difficulties of obtaining good work from youths of 
limited experience. 

In the school proper the youth of 16 is trained from the craft 
sheets referred to above. This normally occupies some six weeks 
and at any one time the number of apprentices in attendance is 
limited to not more than ten, so that each youth can have con- 
siderable individual attention. On the conclusion of this course 
he will be in possession of a complete set of craft sheets covering 
some 30 subjects. The sheets, together with his notes, remain his 
property. 

The method of training is to run through one subject per day 
in the form of a lecture followed by practical individual work on 
the subject taught. For example, if the subject taught is “ Files 
and Filing ” he will know which file to pick up to obtain a specified 
finish on a particular material. He will know why draw filing is 
employed, why files are single and double cut, and so on. If the 
subject be “ Milling and Milling Cutters” he will similarly, 
following upon the verbal instruction, do practical work in the 
school. The school is provided with both blackboard and demon- 
stration models for the lectures and with bench and various machine 
tools for the practical tests; ‘The parts worked upon are parts from 
the Company’s machines and are subject to the same inspection as 
parts coming from production departments, 
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If the boy graduates satisfactorily from this school he will pass on 
to the second stage where he will have a lengthy training on at least 
‘ two of the major craft trades, i.e. on milling and grinding or any 
other combination of two or more. The Student Apprentice will, 
if he progresses well, have a rather broader training in the shops 
and will also have six months’ experience in one of the drawing 
offices between the ages of 19 and 20}. 


One of the objectives of this type of training is a curtailment of 
the time taken to make the youth really useful, at the same time 
stimulating his interest due to the fact that he receives a good 
general knowledge of most of the crafts employed in the works ; 
although ultimately he may only require to use one of them, say, 
turning, or milling, he nevertheless can appreciate some of the 
points to be observed in other of the crafts. 


RECORDS Figs. 2 and 3 show respectively the front and reverse 
oF Procress  °14¢.0f the record of each apprentice from the time of 

signing of indentures to the completion of the five- 
year course. The front top portion of the card is straightforward, 
but some explanation is necessary in respect of the lower portion. 
Under the heading “‘ Rating” a percentage figure is entered 
annually, which includes the average of four quarterly “ Merit 
Ratings ”’ taken by the Apprentice Supervisor in collaboration with 
the head of the department in which the apprentice is employed, 
and deals exclusively with his shop work. Under the heading 
** Bonus ” the terms Shop and Class are bracketed, and relate to 
money payments which take account of workshop and Technical 
College progress. The award is graded in relation to age as 
follows :— 


For each month of satisfactory progress in both categories. the 
bonus for age is— 


16 17 18 19 20 years 
6s. 78. 8s. Qs. 10s. 


The cash must be converted into an award in kind—books, tools or 
instruments. No award is given to the youth who does not attend 
Technical classes. The asterisk denotes that the rating is a com- 
bined one, as made clear on the reverse side of the card. 


** Potential field of activity ’’ is used at the time when an appren- 
tice is at the end, or nearly so, of his indentures. At this time the 
young man is interviewed and it is ascertained wherein lies his 
preference for a particular class of work, and as far as is possible his 
wishes as to his future employment are met. At the same time he 
is informed of the most suitable employment for his ability as seen 
by the Company. A further point of interest is that the grade of 
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apprenticeship in the top right-hand corner has been changed from 
‘°C’ (meaning craft) to “‘ T ”’ (technical). The reason for this is 
explained in Fig. 4. 

Fig. 3, which is the reverse side of the card, shows that after attend- 
ing evening classes for three years, the boy has passed his Ordinary 
National Certificate in Mechanical Engineering, and has been 
transferred from the Craft to the Technical grade and is thereafter 
entitled to attend the Technical College for one-third of his working 
time, with payment at day-work rate of pay. This will allow the 
youth to proceed to his Higher National Course in Mechanical or 
Production Engineering, as advised by the Apprentice Supervisor— 
generally in the case of this Company to the former, because its 
greatest need is for men with a sound knowledge of the dynamics 
of machines and mechanisms. 

The rating entered on the front of the card (Fig. 2) is the sum of 
the four figures 13, 15, 14, 18, i.e. 60 on the reverse side (Fig. 3) 
and is arrived at by consideration of both workshop and technical 
progress. Other entries are self-explanatory. 


MERIT Fig. 4 shows the headings under which the apprentice 
RATING is rated quarterly. Prior to the introduction of this 

method, a return was made by the foreman of the 
department in which the apprentice was working under the very 
non-committal terms of “‘ Fair,”’ “‘ Good,” “‘ Very Good,” etc. To 
interpret these terms as between one foreman and another it was 
necessary to merit rate the foreman and multiply his assessment by 
some factor either greater or less than unity. 

The terms of review are shown to be very searching, and since 
the Apprentice Supervisor enters the figures after consultation with 
the foreman, a better common relation between one youth and 
another is recorded, and an opportunity afforded the Supervisor of 
pointing out to the youth any weak features. It will be noted that 
the total possible number of marks is 100 and that considerable 
importance is attached to executive ability and initiative, i.e. 
25 marks. 

An explanation is necessary of the sixth item ‘* Compensation.” 
If, for example, the past record of a youth is good, and in the quarter 
under review he has, say, a boil on his neck, it is likely that his work 
has suffered and a plus compensation might be given. If, on the 
other hand, his timekeeping and behaviour has been such that the 
deduction of the full 15 marks under item one seems insufficient, a 
minus figure might be entered under the Compensation heading. 
The introduction of this scheme has been of great benefit. 

The activities of apprenticeship training are watched over by a 
committee representative of various sections of the Company’s 
activities, presided over by the Works Director. 
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APPRENTICESHIP TRAINING 


Each youth is photographed on the conclusion of his indentures, 
so that, in addition to a name and a record, an aid to memory of 
the type of youth is available. Thus, if a vacancy occurs above the 
level of a craftsman, the records of a likely candidate can be aug- 
mented by the photograph, giving an idea of his character and 
general appearance. 


Prizes in kind are given for successes in technical 
AWARDS , 
education— 


Ordinary Certificate in Mechanical Engineering £3 3 0 
Higher Certificate in Mechanical Engineering £10 10 oO 
Inter B.Sc. oes on oi wil pas; Oe ae. 8 
Final B.Sc. 0s ane one <o on - SRG O 0 
Whitworth Scholarship (Special Help) ... Sa — 


The Company’s apprentices have, within recent years, won two 
Whitworth Scholarships, and during the first two years of the award 
of the Hele-Shaw Medal by the Institution of Mechanical Engineers, 
the honour came to youths trained in these'works and at the Leicester 
College of Technology. 


THE FUTURE OF As indicated earlier, we, as engineers, are faced 
APPRENTICESHIP “ith @ serious shortage of juvenile labour, 
particularly in cities where employment is 
diverse and many other trades offer higher starting wages than 
those at present operating in engineering. Certain of these offers 
should be ruled out by legislation and others are limited to the 
number of youths available. In the former'class ‘come the page- 
boy and the van-boy, and in the latter the garage-boy, and other 
trades where the youth will reach a dead end.° It is realised that 
such action is drastic, but the reply may well be that it is a greater 
offence to tempt a boy into a blind alley job than to employ him 
more than the statutory 44 hours per week now ruling in factories. 
No industry should recruit a greater number of boys than is 
necessary to make good losses of adult male workers, unless it is 
anticipated that by the time these recruits reach manhood, the 
growth of that industry will provide adult employment for that 
greater number. The chart shown in Fig. 1 serves the dual 
purpose of assuring that recruitment is sufficient and not too great. 
In our industry we must see that we make the best use of the 
boys available. 

A boy should not run errands for longer than is necessary to 
learn the geography of the works. Training should be intensified 
on the lines indicated above, and, in the case of small works, joint 
action should be taken in sharing a training school. The boy’s 
interest should be stimulated by his rapid acquirement of skill, 
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and he should be encouraged to regard work as an art, rather than 
merely a means of preventing starvation, and acquiring funds to 
enable him to have fun. 

The material we have to teach is not, perhaps, the best, but it is 
hoped that the raising of the school leaving age and _the compulsory 
daytime attendance at County Colleges provided for in the Educa- 
tion Act of 1944 will, in spite of consequent loss in numbers, produce 
a‘better type. 

It must be borne in mind that in the future we shall have to 
compete on the one hand with the low wages and intensive applica- 
tion of the German worker, and on the other with the high wages 
and very efficient output of the Americans. The Germans give an 
intensive and relatively short apprenticeship training, and the 
Americans do not stint their youth in the matter of education. 

If we are proud of our calling and ensure that our youths receive 
the best possible training, then the engineering industry is assured 
of becoming what it deserves to be—the mainstay of the country’s 
healthy industrial activity. 


(Illustrations referred to in this Paper appear on pages 271-274.) 
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APPRENTICESHIP TRAINING 





APPRENTICE MERIT RATING. 





|. TIMEKEEPING, HEALTH AND BEHAVIOUR 
2. ENERGY AND INDUSTRY 


(2) INTEREST IN WORK 
() SPEED OF WORK 


3. RELIABILITY 


fa) ABSENCE OF SCRAP 
(o) CLEAN AND NEAT IN METHOD 
(c) CO-OPERATION 


4. RECEPTIVENESS AND SKILL 


(2 ABILITY TO LEARN QUICKLY 
(b) LITTLE INSTRUCTION NEEDED 


§. EXECUTIVE ABILITY AND INITIATIVE 


(a) ABILITY TO MAKE USEFUL SUGGESTIONS 
(te) KEENNESS TO ACQUIRE NEW KNOWLEDGE 
() ABILITY FOR LUCID EXPLANATION 


6. COMPENSATION 


TO BE APPLIED AT THE DISCRETION 
OF THE APPRENTICE SUPERVISOR 


VALUE 


15 
20 


20 


20 


25 








FIG. 4. 








Notes 





xv JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 


SB 558 


S.PC.A. TOORe GAUGES 





HARPER ROAD - WYTHENSHAWE - MANCHESTE 
PHONE: WYTHENSHAWE 2215. GRAMS : PNEUTOOLS PHO 


pow ‘ irtes 
efor 








JIGS-FIXTURES 
& GAUGES 


PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


of all hinds 


Up-to-date shops specially laid out a 
equipped for making, on a producti¢ 
basis, every type of precision grou 
gauges; limit snap, form, calliper, tap 
and special purpose gauge, as well 
jigs and fixtures of all kinds, press tools, moul 
and special purpose machines. Highest cla 
workmanship and accuracy guaranteed. 


G.P.A. TOOLS & GAUGES LIMITE 


Precision Accurae 














Guaranteed 


Members of the Gauge & Too! Makers’ Association 
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EXPANDING REAMERS 


EXPANDING HAND REAMERS 
T & J Expanding Hand Reamers with 
blades of High Speed Steel are offered 
in a wide range of sizes from }” to 2}” 
as standard ranges. They are available 
with four, five or six blades according 
to size and pattern. Made of first class 
British materials in a factory planned 
specially for the production of 
Engineers’ Small Tools, they provide a 
comprehensive range equal to the most 
exacting demands of the discerning user 
Individual reamers are packed attract- 
ively in cardboard boxes and complete 
sets in wooden cases. are available for 
workshop or garage use. 


EXPANDING PILOT REAMERS 
The T & J Expanding Pilot Reamer is 
designed specially for use on Stub Axle 
and Piston bushes but lends itself 
readily to line reaming of any sort 
within the capacity of the range. An 
independent expanding front pilot is 
integral with the cutting blades, giving 
positive setting and ensuring correct 
alignment. The blades throughout are 
of High Speed Steel. 


LEA-TAYLOR 
MULTI TOOL HOLDER 
The Lea-Taylor Multi Tool Holder is a 


patented device incorporating a spring- 
loaded box-form holder in which, by the use 
of suitably shaped shims, various sizes of tool bits 
can be used. This makes unnecessary the use of a 

holder for each size of tool bit and the positive action 
of the holder is a considerable factor in the saving of 

High Speed Steel. This holder is available in a range of 
five boxed sets, each complete with a range of tool bits. 


made by TAYLOR & JONES, LTD., Honley, Nr. Huddersfield 
— and sold by all Good Tool Merchants 











HE ZINC ALLOY DIE CASTERS ASSOCIATION includes all the 


leading zinc alloy die casters in the U.K. The Association and its 
Members welcome all enquiries on the properties, design and 
application of the castings. Problems are submitted anonymously to the 
experts on its Technical Committee, whose verdict isimpartial. A list 
of publications will be sent on request. Enquiries regarding the supply 
of castings should be sent to Members whose names are given below. 


FULL MEMBERS Firms mainly engaged in the production of 


castings for general sale. 


ALLOY eee bea PRODUCTS 
LTD., WILLENHAL 


avers eciadiien, CoO. LTD., BIR- 
GHAM. 


corms a OM TTaeeAne — 
(1903) CO. LTD , BIRMINGH 


BRITISH DIE CASTING & re co. 
LTD., LONDON. 


CHASE NON-FERROUS METAL CO. 
LTD., ENFIELD. 


DYSON = CO. ENFIELD (1919) LTD., 
ENFIELD 


FRY’S DIECASTINGS LTD., LONDON. 


GILLS PRESSURE CASTINGS, BIR- 
MINGHAM. 


MANCHESTER DIE-CASTING CO. 
LTD., MANCHESTER 


METAL CASTINGS LTD., WORCESTER. 


PATENT DIE-CASTINGS CO. LTD., 
LONDON. 


SPARKLETS LTD., LONDON. 
STREBOR DIECASTING co. LTD., 
RADCLIFFE, LANCS. 

WESTERN DIE CASTING CO. LTD., 
BRISTOL. 

WOLVERHAMPTON DIECASTING CO. 
LTD., WOLVERHAMPTON. 


ASSOCIATE MEMBERS Firms mainly engaged in the production 
of castings for use in their own products. 


ACME WRINGERS LTD., GLASGOW. 
A C-SPHINX SPARKING PLUG CO. 
LTD., DUNSTABLE. 
THOS. ASHWORTH & CO. LTD., 
BURNLEY. 
ASSOCIATED BRASSFOUNDERS 
BIRMINGHAM LTD., LONDON 
W. & T. AVERY LTD., BIRMINGHAM. 
BRITISH NL. 5) yeaa co. 
LTD., BIRMINGHAM. 
WM. COULTHARD & CO. LTD., 
CARLISLE. 
EVERED & CO. LTD., SMETHWICK. 
HAWKHEAD, BRAY & SON, LTD., 
HALIFAX. 
CHARLES HILL & CO. LTD., BIR- 
MINGHAM. 
INGAL eee CLIVE & CO. 
pone BIRMINGHAM. 

HIBALD KENRICK & SONS LTD, 
WEST BROMW: 
LAN-BAR LTD. BIRMINGHAM. 


JOSEPH LUCAS LTD., BIRMINGHAM 
MAGNAL PRODUCTS LTD., BRISTOL. 
LOUIS MARX & CO. LTD., DUDLEY. 
MECCANO LTD., LIVERPOOL. 


ORB ENGINEERING WORKS LTD., 
MANCHESTER. 


PHILLIPS & CROSS LTD., BIRMING- 
HAM. 


RAWLINGS ee ACTURD co. 
LTD., LONDO 
SHAW SOUNDRY Cco., WILLENHALL. 


STANMORE ENGINEERING CO. LTD., 
STANMORE, MIDDLESEX. 


THE T.A.LL. DEVELOPMENT LTD., 
LONDON. 


TREMO MOULDINGS LTD., CARDIFF. 


WESTINGHOUSE BRAKE & SIGNAL 
CoO. LTD., CHIPPENHAM. 


VONO LTD:, TIPTON, STAFFS. 
WITHERS (WALSALL) LTD., WALSALL. 


YALE & TOWNE MANUFACTURING 
Co., WILLENHALL, 





ZING ALLOY DIE GASTERS ASSOCIATION 


Lincoln House, Turl. Street, Oxford. 


Telephone Oxford 48088 
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The “*PROLITE”’ range of Merex lee eer pr products 
includes cemented tungsten carbide tips and tipped tools, 
die pellets and dies for all purposes, and wear resisting 
parts. Also pure tungsten and molybdenum rod, wire, sheet 
and strip. Literature covering all 

applications is available on request. 











i izi i Rivet heading dies, swiss type automatic steady bushes 
= _— Pe rs pi Seed welding rod coating dies and other wear resisting parts. 


om — 





| “PROLITE”’ ti woodworking tools are available as 
| block cutters, paced and special form tools. 


“PROLITE”’ wear resisting parts. 





- CASTLE BROMWICH 
BIRMINGHAM 
MAY 3-14 





“PROLITE-NURAKE” milling and 


SEE OUR EXHIBIT 
slotting cutters, for machining metals STANDS Nos. D.247 & 144 
and non-metals. 


PROTOLITE LTD. (4 nseiser conven of arer te, naishem, Eos) 


CENTRAL HOUSE - UPPER WOBURN PLACE - LONDON - W.C.! 
Telephone Euston 5666 and 6929. Telegrams Amusingly, Kincross, London. 























Horses de combat 


Au over the country—said a leading diagnos- 
tician—eager workers are falling at their benches in 
a state of cocoa . . . pardon—coma. Such collapses 
occur after prolonged spells of repetitive, mono- 
tonous, although not necessarily arduous work. The 


STAND Victim is usually well nourished (in the Works 
C.415 Canteen) and there is little indication that the 
B.1.F. exertions of the 5-day week are too much for him. 


BIRMINGHAM = What then, is the explanation? I direct your atten-| , 
tion to the archaic implement clutched in the 
patient’s hand. FRUSTRATION, gentlemen (cried 
the digno—the diagono, the dingo—the whoosit)— 
MANIPULATIVE FRUSTRATION* (he boomed) 
has brought on an acute fit of nervous debility. The 
remedy for such complaints is simple— 





*MANIPULATIVE FRUSTRATION is a new industrial 

disease thought up by our advertising chaps. The DESOUTTER 
cure is to use power driven tools in place of hand- Specialists in Lightweight Pneumatic 

tools. But the tools must be powered by Desoutter’s and Electric Portable Tools. ‘ 
Little Horses or what’s the point of our advertising. 


DESOUTTER BROS. LTD., THE HYDE, HENDON, LONDON, N.W.9. PHONE: COLINDALE 6346-7-8-9, 
C.R.C. 185 
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Steel can be cast to dimensional 
limits of accuracy considered 
impossible of achievement a few 
years ago. 
A tank track link (illus- The accuracy of a Stee] Casting, plus its 
trated here) is an example machineability, exerts an important in- 
of a Steel Casting which fluence on final costs. Machining costs 
was produced during the are low. When special purpose steels 
war in very large num- are used, which are difficult or impossible 
| bers, ready for immediate to machine except at very low speeds, it 
service, entirely un- may be practicable to produce a Steel 
machined. Casting of such accuracy that machining 
R is entirely eliminated. 
tic 
BRITISH STEEL FOUNDERS ASSO CIATION 
301 GLOSSOP ROAD, SHEFFIELD, 
7-8-9, 
c. 185 
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AIR COMPRESSORS 








We have standard types for all capacities 


and pressures and can supply the most 


efficient and reliable machine for any duty. 


REAVELL & CO. LTD. - IPSWICH 


Telegrams: “ Reavell, Ipswich.” Telephone Nos. 2124-5-6 
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No. 2 Capstan lathe. 
Bar Capacity up to |” 


diameter. 


THE HOUR 
THE NEED 
THE MACHINE 


This new capstan lathe definitely 
gives faster production. Relatively 
few moving parts, some of light 
alloy, permit extremely fast 
starting, stopping and reversing 
movements which are foot con- 
trolled to free operators’ hands. 
Capacities up to 2” bar dia. Built- 
in motor and electrical controls. 


* Trouble free auto- 
matic bar-feed. 
Pneumatic or hand 
locking for collets 
and chucks. Rapid 
interchange be- 
tween bar and chuck 
work. Choice of 3 
speed ranges, each 
with 12 speeds (6 if 
no gearbox). 6 
power-feed rates to 
turret with same 
feed-shaft speed. 





REASONABLE DELIVERIES 


TIMBRELL & WRIGHT LTD. 


SLANEY STREET . BIRMINGHAM 4. 


Telephones : Colmore 4523-4. Central !/201. 
Telegrams: “Revolving” Birmingham. 
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PRODUCTION tooling 
at its best............ 


THE SHEFFIELD TWIST DRILL AND STEEL CO. LTD. 
Summerfield Street. Sheffield Il, England 
Phone: Sheffield 24137 (5 lines) ~ Grams: PROELLS 
London Office: Thames House, Queen Street Place, £.C.4 
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DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEERS MERCHANT }_ 
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HOOVER 


SHADED 
\ | POLE 
MOTORS 


| of entirely 
new design 








If you make Refrigerator Condensers, Air Conditioning Units, Room 
Heaters, Fans, or similar appliances you will find these motors particularly 
effective on account of their high starting torque, 
silence in operation, 
reliability 


and we would strongly advise that you get in touch with us now as to 
your future requirements. 


His 


u$uoo §868—T'O TYPES AVAILABLE 
ALSO FRACTIONALH.P. MOTORS = 


Squirrel Cage Induction Motors. 
Split Phase, Capacitor or Three 
Phase Types. Solid or Resilient 
mounting. Ball or Sleeve Bearings. 


HORSE POWERS 


HUMINT 








SP.300 SERIES 
400 grm/cms. 1200 R.P.M. approx. 


SP.200 SERIES 
130 grm/cms. 950 R.P.M. approx. 


1/6, 1/4, 1/3, 1/2 
SPEEDS Suitable for 200/250 volts 
1425 & 2850 R.P.M. 50 cycles A.C. 
VOLTAGES Available with or without 


200/210, 220/230, 
240/250, 360/400, 400/440 ~ 
50 cycles A.C. 


Performance curves and data on 
other types supplied on request. 2 


mounting lugs. 


HOOVER LTD 


PERIVALE 
m0 GREENFORD ‘ MIDDLESEX 





NULL HAUT 











{ANT 
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This compact and efficient 
machine has been produced 
to meet the need for high- 
speed continuous hobbing of 
spur gears and pinions in 
precision work. The machin- 
ing cycle is entirely auto- 
matic, work being fed to the 
spindle from a magazine. 
The cycle consists: of loading 
and clamping the work; rapid 
approach of work to the hob; 
feed; quick return; ejection 
of work and repeat. The 
operator is required only to 
keep the magazine filled, and 
one operator can work several 
machines. Alternatively, the 
machine may be hand-loaded 
and operated as a single cycle 
unit. Work up to | in. dia. by 
4 in. face is handled with ease 
in any machineable material. 


For details write to: 
BARBER & COLMAN LTD 
MARSLAND RD., BROOKLANDS 


MANCHESTER 
Telephone - - - SALE 2277 (3 lines) 
Telegrams - - - - BARCOL, SALE 


n 
AUTOMATIC. 


PRECISION 
HOBBER 





ree | 


FOR HIGH-SPEED 
CONTINUOUS 
HOBBING OF 
SPUR GEARS & 
PINIONS UP TO 
!' dia. BY 2" FACE 
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its rival, cut from ordinary steel under parallel conditions. Twenty- 


And, in every case, Mills Ledloy steel 
is far kinder to machine tools than 


six per cent. ... that’s a lot... but the Mills Ledloy case-books 
record other examples where the gain is even more 
dramatic, sometimes as much as a hundred per cent. \\) 8 


BREDBURY STEEL WORKS. 


other steels are. 






WOODLEY. Nr. STOCKPORT 


LONDON 
Brown Brothers Ltd. 


Buck & Hickman Ltd. 
Farmer, Stedall & Co. 


Mosers Ltd. 
W. & C. Tipple Ltd. 
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Above is a portrait of a Cycle 
Bottom-bracket Bearing Cup, with its 





diploma tied round its neck. Cut from Mills 
Ledloy steel, it boasts a production increase of 26% over 





LEDLOY is the name given to 
LS LTD steels into which a.small percentage 

° of lead has been introduced by a 
special process. All steels (carbon 
and alloy) can be so treated during 
their manufacture. 

















STOCKHOLDING AGENTS: 


BELFAST 
Kennedy & Morrison Ltd. 
BIRMINGHAM 
Chas. Wade & Co. Ltd. 
BRISTOL 


Godwin, Warren & Co. Ltd. 


NORTHAMPTON 
A. H. Allen & Co. Ltd. 


GLASGOW 
John & Chas. Murray 
KEIGHLEY 


‘ohn W. Laycock Ltd. 
NEWCASTLE ON-CONE 
Guest, Keen & Nettlefolds L.d. 

_ NOTTINGHAM 
Associated Engineering & Klec- 
trical Supplies Co. Ltd. 
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An example showing how 
this Cincinnati method of 


milling Hotplates saved 





time, labour and money. 


Electric cookers 
need flat smooth 
hotplates of even 
thickness. 

The Cincinnati 
Duplex Hydromatic 
produces 23 to 40 
an hour, depending 
on size, ‘* just so”’. 





bole L 


Solve your ‘* Repetition’ problems with CINCINN AT i 


CINCINNATI MILLING MACHINES LIMITED, TYBURN, BIRMINGHAM 
Sales Representatives for the British Isies : 
CHARLES CHURCHILL AND COMPANY LIMITED, COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM, 25 Lonc 


—_— = 
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DAWSON METAL PARTS 
CLEANING and DEGREASING 


PLANT 
ENGINEERS 


Made in three Standard models, 
DAWSON HYDROS will degrease 
and clean all types of metal = 
Small parts such as nuts, 

valves, are fed into the machine 
in wire mesh baskets while larger 
parts such as motor car engines 
are placed on the movable rack 
as shown in the top illustration. 






















The machine gives a pumped 
solution wash under pressure at 
_ F. and after double a 

a D.B.L. 
high efficiency centrifugal pump 
to the jet pipes which are shown 
in the sectional illustration along- 
side. The jets are arranged so 
that clogging is reduced to a 
minimum. 





A counter-balance door is pro- 
vided for ease of operation. 


lati 
latic 
> 40 
ding 


“ae 


Sole Distributors & Consultants: DRUMMOND-ASQUITH (SALES) LTD 
Ly King Edward House, New Street, Birmingham. 


| VISIT STAND 216 MACHINE TOOL & ENGINEERING EXHIBITION } 
DAWSON BROS., LTD Gomersal, Leeds. Tel. Cleckheaton 266. 


London Works, Roding Lane South, Woodford Green, Essex. Tel. Wanstead 0481. 

















INDUSTRIAL 
CLEANING 
MACHINES 


This illustration shows 
a machine cleaning 
crank cases in the pro- 
duction line. 

It is equally capable of 
cleaning small parts in 
baskets. 








» * r 








Photographs by courtesy of ‘Machinery.’ 


Sole Agents for Great Britain, : ] 
GEO. H. HALES MACHINE TOOL CO. LTD., Victor House, 1, Baker St., LONDON, W.1 

Designed and manufactured by : 
BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4@ 





= 
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and JiG GRINDING MACHINES 


MOORE TAPER LEAF GAUGES provide a simple, effective 
solution of measuring size of trial cuts in bringing a hole to size 
during boring or grinding. 





* 


Thirty-six Individual Taper 
Gauges, graduated in 
thousandths, enable the 
operator to quickly read 
hole sizes in infinite 
increments from .095” to 
1.005" directly from the 
gauge without reference to 
another standard. 


Pesen eapemciee 


PRECISION HOLE LOCATION is the first authorative book 
giving a comprehensive review of hole location practices and their 
evolution. 


Illustrated with five hundred instructional photographs and working 
drawings. Included are Woodworth Hole Location Tables for con- 
verting holes on circles (3 to 100) to rectangular co-ordinates. 


This book will prove of practical assistance to every person interested 
in the technical or business aspects of better tooling. 


Either or both gladly sent on approval. 


MUR MACHINE TOOL CORPORATION 


N, W-1l] WHITEHEAD HOUSE, 247-9 Vauxhall Bridge Rd., LONDON, S.W.1 
Telephone : WHitehall 0094-5 (Extn. 4 Mr. Langley) 
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VIM Leather Packings form a_ vital part in the 





operation of hydraulic, pneumatic and other mechanisms. 





Resistant to oils, acids, gases, sea water and high 





temperatures, they are guaranteed to last at least twice 





as long as any other leather packing for a similar service. 





VIM Leather Packings are built to your specification. 





EDGAR VAUGHAN : CO. LTD 


BIRMINGHAM 











life 
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FOR USERS OF ZINC-ALLOY 
PRESSURE DIE-CASTINGS 


D. to the ehange over from wartime conditions there is a considerable amount 
of secondary and re-malted Zinc Alloy in circulation.... Inter-erystalline corrosion 
caused through an impurity content of even a few thousendths of | %, endangers the 


life of your castings. Protect YOUR interests by taking TWO STEPS... 


Pad Specify Zine Alloy Die-castings which conform to BSS. 1004 
Alloy A or Alloy B. 


Qa” Contract to have a reliable metallurgical test carried 
out, as a routine monthly check on the specification of Zinc- 
Alloy Die-castings taken at random from incoming supplies . 


WOLVERHAMPTON DIE-CASTING CO. LTD. 
GRAISELEY HILL . WOLVERHAMPTON 


Telegrams : DIECASTINGS, WOLVERHAMPTON. Telephone : 23831/4 WOLVERHAMPTON. 








THE SYMBOL OF DRILLING EFFICIENCY 


CONOMY in hole-making is assured wherever the 
“O.D.” Type Radial Drilling Machine is installed 


Catalogue R.77 gives full particulars of this type 
which has achieved world-wide popularity in all 
classes of engineering workshops. 





Send for copy. 


WILLIAM ASQUITH LIMITED 


Gibbet Street, HALIFAX, England 


Sales and Service for the British Isles 
DRUMMOND-ASQUITH (SALES) LTD., King Edward House, 
New Street, BIRMINGHAM 






























” 
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PRESS TOOLS 
LARGE oR SMALL 


a FFE 
We are SPECIALISTS in the 
DESIGN and MANUFACTURE 


of SIMPLE, COMPOUND, SUB- 
PRESS, and FOLLOW-ON TOOLS 


ARNOTT & HARRISON LTD. 


(Member of the Gauge & Tool Makers Association) 


22, Hythe Road 


ES 
WILLESDEN =e 


HARRISON} 


WILLE SOEN, 


Telephone : LADbroke 3484-5-6 
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ab HERBERT <1) 
NEW 

















THE HERBERT 
No. 2 HEXAGON TURRET LATHE 
FOR BAR WORK UP TO 2" x 30" 


An entirely new design providing the highest practicable production, 
with extreme durability and ease and safety of operation. 


ROLLER-BEARING SPINDLE AND ASYMMETRIC FLAMARD BED 
SPEEDS UP TO 1520 R.P.M. for carbide tools 

FOUR SLOW SPEEDS for threading high tensile steel 

SIX changes of Automatic feed 

Quick-power traverse in both directions 


CATALOGUE ON REQUEST 


EARLY DELIVERY 


ALFRED HERBERT LTD - COVENTRY 
























IR 


—— 
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INSPECTION BY OPTICAL PROJECTION 


He 


HILGER UNIVERSAL PROJECTOR 





OMPARED with other 

methods of inspection 
optical projection gives a 
greatly increased output while 
saving the cost and mainten- 
ance of gauges. 


A large number of Hilger 
Projectors are in use on 
this work and have effected 
great economies. 


We supply these instru- 
ments complete with fixtures 
and enlarged layout charts 
on which the permitted 
tolerance is clearly indicated. 


CATALOGUE ON REQUEST. 


SOLE RETAILERS : 


ALFRED HERBERT LTD: COVENTRY 
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BIRLEC H.F. INDUCTION EQUIPMENT 


For the heat treatment of mass-produced 
components — in the production line — high 
frequency induction heating offers a rapid, 
clean and easy process, with the output rate 
of a modern machine tool. Localised heating 
operations on spindles, shafts, cams, etc., with 
automatic feed and delivery, can be carried 
through without scaling or distortion. Inter- 
changeable workheads allow for a range of 
generally similar components to be accom- 
modated on the same machine. Catalogue 
No. 63 on request. 











BIRLEC LTD - ERDINGTON - BIRMINGHAM 24 


in Australia : Birlec Limited, Syiney, N.S.W. 
In Sweden ; Birlec Elektrougnar AB, Stockholm. 

















en 





ENGINEERS 
Precision BLOCK LEVELS 


] fatts’ Precision Block Levels are highly developed 
truments of advanced design ensuring a fine 
justment of the bubble in relation to the base, 
ether with maximum rigidity and stability in the 
frame. These Block Levels are indispensable 
ipment in workshops and inspection rooms, 
viding the engineer with the means for speedy 
ellinginassembly, testing and installing of machine 
and inspection of machined surfaces for flatness, 
ent, parallelism, etc. 















is illustrated the 12” Standard Precision Block Level 
on the right, the 8” Square, the 8” Adjustable and the 
e Gauge Precision Block Levels. Write for details of 
range — List JIPE/13. 








E. R. WATTS & SON, LIMITED Scientific Instrument Makers 
CARGERWELEL + + LONDON: +--+" 8.8.5 
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The 50-range Model 7 Universal AvoMeter, the 
pioneer of the comprehensive range of “* Avo” 
precision instruments, is the world’s most widely 
used combination electrical measuring instru- 
ment. Fully descriptive pamphlet available on 
application to the Sole Wroprietors and 
Manufacturers 


THE AUTOMATIC COIL WINDER 


N tN 


**Avo”” Instruments 
available from 
stock : 
LIGHT METER 
TEST BRIDGE 
D.C. AVOMINOR 


ci 


& BLECTRICAL EQUIPMENT CO.,LTD. 
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DOUBLE ENDED FINE BORER, TYPE F.B. 2-9 





| 
| 


PRECIMAX = PREClsion with MAXimum output 
EFFICIENT AFTER SALES SERVICE. PLEASE ENQUIRE. 


als 
2. JOHN LUND LTD. - CROSSHILLS - Near KEIGHLEY 























N ORTON Grinding Wheels 
enable the most exacting 
requirements of centreless 
grinding to be met satisfactorily. 
These wheels can be fitted to 
specific jobs to give :— 


RAPID, FREE CUTTING ACTION. 
LONGER WHEEL LIFE. 
MORE PIECES PER DRESSING. 
LESS REJECTIONS. 
INCREASED RATE OF 
PRODUCTION. 
illustration shows the grinding 
of bottom bracket axles at the 
rate of 720 per hour with 
Norton wheels. 


Norton specialists will be glad 
to offer advice on the selection 
of wheels for the work to be 
done. 


" NORTON ABRASIVES _ kK 


———— 


FROM 


Norton Grinding Wheel Co. Ltd., Welwyn Garden City 


OR 


Alfred Herbert Limited, 





JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 































AGENT 


Coventry scoT: 
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CUTTERS . 


Sete ye 


MILLING CYLINDER BLOCKS 


at DAVEY, PAXMAN & CO. LTD., COLCHESTER 


In the production of their high speed marine 
diesel engines, Davey, Paxman & Co., Ltd., 
use GALTONA“‘O-K’’ serrated blade cutters 
for machining the cylinder blocks. Six blocks 
are set up at once and four cutters operate 
simultaneously, at a cutting speed of 360 
f.p.m. The teeth have zero top rake and 5° 
negative helix angle. Feed is not less than 
0°010 in. per tooth. 


s TEELHOUSE WORKS. OLIVER STREET - BIRMINGHAM 7 


e/ephone: Aston Cross 3001 (12 nes) Yelegrams: "Cogs. Birmingham ” 


North of England Representative: A. V. Greey, 50/51, Britannia House, Wellington Street, Leeds. 
Aozents — LONDON: J O. Mannock, 13, Bayham Road, W.4. WALES: V. H. J. Harvey, 12, Museum Place, Cardiff. 
t r y SCOTLAND Mesars. Stuart & Hovusrow, 5, York Street, Glasgow, C.2. W.of ENGLAND:S. H. Brinson, 480 Portway, Bristol. 


Members of the Gauge and Toolmakers Association. 





§ 
§ 
§ 
§ 
§ 
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§ 


} 


} 
} 
} 
} 
} 
} 
j 


JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 


LAP L229 LI LI 2 LI Ls 2 42 L0 LL? CIP CO CO? CPL? COD EO? CODED 609 60? 69402. 








The Removal of Cutting Oil 


In the fabrication of many components, cutting oil 
must be completely removed at various stages of 
productiop to permit the next operation te be carried 
out on a perfectly oil-free surface. 


The usage of SOLVEX is deservedly popular for this 
work as even heavy-bodied sulphurised cutting oils, 
noted for their tenacity, are freed from intricately 
formed parts in a mere 5/7 minutes. 


Immerse in hot SOLVEX, rinse in boiling water and 
that’s all! There are no health hazards or need for 
complicated apparatus. 


Solvex 


REGISTERED TRADE MARK 


FLETCHER MILLER LTD., HYDE, near MANCHESTER, ENGLAND 
On Aw Ministry, Admiralty and War Office Lists. Full inspection to A. 1. D. requirements. 
Distributors in Northern Ireland : 

BELL’S ASBESTOS and ENGINEERING LIMITED, 21, Ormeau Road, Belfast. 
Telephone : Belfast 21068. 

Distributors in Eire ; 

A. H. MASSER LIMITED, Annesley Works, East Wall Road, Dublin. 
Telephone : Dublin 76118. 
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Into Gear 


To ensure that our Jathes are 
in gear with modern efficiency 
we take pains with our gears. 


Our gear cutting and grinding 
department is well equipped with 
the latest machines and the 
finished gears are subject to rigid 
inspection and test. Efficient 
bearings, correct loading and 
ample lubrication ensure trouble 
free running, when fitted in the 
lathe. 


This attention to detail has 
helped greatly in the higher 
production figures and in the 
making of our name. 


4 BN Super High Speed 
Production Lathe Gearing 
as illustrated 


84" crs. Length of bed 8’ 0” 
Admits between crs. ... 3’ 6}” 
Spindle Speeds 418 to 19 r.p.m. 
Floor Space ... 10’ 7” x 4’ 0” 


SEND FOR FREE CATALOGUE AND PARTICULARS. 








wean : MITA 


Grace Ltd 


THE LATHE PEOPLE - KEIGHLEY 


Telephone 3201. 











JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 








FOR RELIABLE METAL CASTINGS 
SPECIFY 





REGISTERED TRADE MARK 


The Technically Controlled Castings Group 
18 ADAM STREET, LONDON, W.C.2. 
LAKE & ELLIOT, LTD., BRAINTREE SHOTTON BROS., LTD., OLDBURY 


S. RUSSELL & SONS, LTD., LEICESTER HENRY WALLWORK &CO.,LTD., MANCHESTER 
ALEX. SHANKS & CO., LTD.,ARBROATH JOHN WILLIAMS’ & SONS (CARDIFF) LTD 






































Manufacturers of Precision Measuring Instruments 












Vernier Height Gauges, Vernier Depth Gauges, 
Vernier Caliper Gauges, Universal Bevel Protrac- 
tors, Vee Blocks, Sine Bars. Send for illustrated lists. 


We specialise in the manufacture of Plate Gauges to customers’ drawings. 


GREY & RUSHTON (Precision toots) LTD 


COVENTRY - - ENGLAND 
Telephone 60119 
Members of the Gauge and Toolmakers’ Association 
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Air aids production — a Maxam 


sl 
— 


’ : 
chent’s problem 








FUNCTION. 1. Operator presses both push buttons to operate press. 
Valve ‘A’ stays on. 

2. Sequence valve adjusted to operate relay cylinder according to timing 
required, this reverses action of valve ‘A’ which is reset and also returns 
cylinder to top position. 





Z 


poe TVe ay 
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The possibilities of MAXAM SPECIAL PURPOSE 
TOOLS are practically unlimited. If you have 


a problem, send it to :— PNEUMATIC EQUIPMENT 


SAAAQ 
SSS 


SS 
> 


CLIMAX ROCK DRILL AND ENGINEERING WORKS LIMITE 
4, Broad Street Place, London, E.C.2. Works: Carn Brea, raat 





TAS/CX437 
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SEE HOW MECHANISATION CAN 
SPEED YOUR PRODUCTION... 
HOW MECHANICAL HANDLING 
CAN INCREASE OUTPUT PER 
MAN HOUR 


he first British Mechanical Handling Exhibition and Convention—at 
Olympia, London, next July—will present the latest methods, plant 
and equipment for the mechanical handling of goods and materials in every 
trade and industry. Practical demonstrations and display will prove how 
modern methods can offset rising costs, increase production per man hour, 
and improve overall efficiency. Make your plans now to visit this vital exhibi- 
tion. Organised by Mechanical Handling, Britain’s only Journal devoted 
exclusively to the subject, and supported by important trade associations. 
Full details, convention syllabus etc., will be sent on request to : Mechanical 
Handling, Dorset House, Stamford Street, London, S.E.1. 




















Britain’s most modern ~ 
Lert] iuctions in many types THE FIRST NATIONAL 

Pe <4"/ = mechanical handling plant. 

=A MECHANICAL HANDLING 

WAGGON TIPPLERS ROPEWAYS CRANES EXHIBITION AND CONVENTION 

OLYMPIA - LONDON 
JULY 12th-2Ist 

















Make this test with a 


SUNDSTRAND 


pneumatic 





\ BS AY a 
SANDER <a tee, 


Today, it is of the iproatess importance to study these four essentials of 











rr UT, ECONOMY, FINISH and WORKERS WELL- 
EING. 

Eachonecan be improved by installation of the SUNDSTRAND Pneumatic 
Sander where any type of sanding or surface preparation from the prime 
to the high lustre is required. 

Test this Modern Machine in your workshop, compare its speed efficiency 
and ease of operation with the slow, exhausting and unhealthy hand- 
sanding method. Check the final finishes one against the other and watch 
output rise and production costs fall. 

Women can be employed to operate the SUNDSTRAND Pneumatic 
SANDER efficiently after little training. Being entirely VIBRATION- 
LESS, this machine reduces fatigue to a minimum. 


We will gladly arra Td @ demonstration in your own works, 
| 


please write to: Dept. 


SUNDSTRAND 
SUNDSTRAND PNEUMATIC SANDERS (Britain) LTD | 3300 strokes per mia 


CHURCH STREET . SHIPSTON-ON-STOUR . WARWICKSHIRE . TEL. 110 | Honddenting 


I § PARK CRESCENT MEWS EAST, LONDON, W.1 . TEL.WELBECK 7589, 3025 | /20 strokes per min 


Abrasive area approx. 
8 sq. ins. 




















7 


PE 





JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS xuviii 








CAN 
LING 
PER 


on—at 
. plant 
n every 
ve how 
1 hour, 
exhibi- 
evoted 
ations. 
lanical 








ae 
a 
sane 
. stesperey 
= ie 


Sy 
PAA 


4 


Our dear music mistress said it 
first—with a hefty rap on the knuckles for emphasis. 
The old c-crotchet! And, bless her, 








we’ve never forgotten it since ! 


‘io | DESOUTTER DIE-SETS 


ces per min. 
in STAND C.415 B.1.F. BIRMINGHAM 
sper mia 
rea appros. Telephone : Colindale 6346-7-8-9. 
sles DESOUTTER BROS. LTD., The Hyde, Hendon, London, N.W.9. Telegrams: Despnuco, Hyde, Londan. 
CRCAD 
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The Size 1 illustrated is 
suitable for starting Squirrel 
Cage Motors up to 7} h.p. 










Provided with undervoltage 
release and three hand resetting 
overcurrent releases. Supplied 
with pushbuttons in lid or for remote operation. 


DONOVANS 


THE DONOVAN ELECTRICAL C°L*® BIRMINGHAM, 9 
ELECTRICAL ENGINEERS AND STOCKHOLDERS. 
Prone -STEcntona 2277 (P.B.X.) Gaams ~DONOVAN. Binmingnane 












Have you got to the stage where 
you gaze dumbly at the prototype 
and mutter ‘What about... ?” 
That is the time to ask P.B.M. 
about light alloy casting produc- 
tion. You will probably benefit 
by a saving of machining time 
by some slight modification which 
will not- detract from efficiency. 













RI 









GREat eer “\794-5-6 


OSCOTT WORKS 
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Visit the 


RICHARD CRITTALL 


STAND B.300 


where you will see details of the most modern BIRMINGHAM 
equipment, appliances and installations for : 


Heating by Electricity, 
Oil, Gas or Solid Fuel 
Air Conditioning + Ventilation 
Dust and Fume Extraction 
Air Filtration - Humidity Control 
* Hot and Cold Water, Steam, 
Gas and Air Services 
Boiler House Installations 
Kitchen Equipment and 
Service Installations 









2 


1948 
CASTLE BROMWICH 


MAY 3-14 











Electrical Installations 

Channel Conduit 

Automatic Process and 
Temperature Control 

Industrial Plant and Equipment 

Driers and Radiant Heat 
Process Applications 

Ovens, Furnaces and Kilns 

Tanks, Vats and Special Vessels 

Sheet Metal Work 


RICHARD CRITTALL & COMPANY LIMITED 


LONDON : 156 Great Portland Street * W1 ° Telephone : Museum 3366 





LIVERPOOL : Martin’s Bank Building, Water Street. Central 5832 
BIRMINGHAM : Prudential Buildings, St. Philip’s Place. Central 2478 
HANLEY : Jubilee Chambers, Stafford Street. Stoke-on-Trent 29645 
GLAsGow : Hillington Industrial Estate. Halfway 3216 

NEWCASTLE : 8, Mosley Street, Newcastle-on-Tyne. Newcastle 27086 


Engineers and at Cardiff, Belfast, Paris, Lisbon, Istanbul, 
to H.M.King GeorgeVI Johannesburg, Capetown, Durban, Montreal and New York 











TRAMWAY PATH 
MITCHAM 
SURREY 


Phone: Mitcham 1624-5-6. 


Designed and produced by 
experts, these valves give a 
maximum flow with immedi- 
ate sensitive pressure control 
and minimum sympathetic 
drop with variations of up- 
stream pressure. 

No glands, no sticking or 
chattering, readily accessible. 
Well-made and perfectly 
balanced these valves give 
excellent service under all 
conditions. 

Please state purpose of valve 
when ordering. 


Guaranteed for 12 months. 


WILLIAMS &© JAMES 


ee ee 
GLOUCESTER Mi, ENGtLtAN D 








TE CE PRO RE : 4021 (2 LINES) 
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KEELAVITE 


FLUID. POWER 


























The Mustre- 
tion shows 


KEELAVITE Hydraulics may be app 
lied to the operation of awidev. 
of machines with a consequent 
in flexibility, ease of control, 


+ clef: tal, ak d ot, 
y Torr 





We prefer to accept p 
bility for the whole of 
system and under th 
circumstances can guara 
100% performance. We inv 
enquiries for full details of 
equipment— Pumps, Mote 
Valves and Control G 
Gauges, Filters, Piping. 


KEELAVITE ROTARY 
PUMPS & MOTORS LTD. 


ALLESLEY, COVENTRY 
$3 ENGLAND 32 
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T — TECNABILITY 


e-erricency 1+E+C 
C= CAPABILITY — p ~ SATISFACTION 


P = PROBLEM 


FOR SATISFACTION : 
send your enquiries for 
LIGHT PRECISION MACHINERY, JIGS, FIXTURES, etc. to 


TECNAPHOT LIMITED - TECNA WORKS - RUGBY 


TEL. : RUGBY 4145 






































PRIORITY MARKING PUNCHES 


THis well-known range of hand stamps has now been extended to 
include the sizes 3/16”, 1/4” and 3/8”. As in the case of the 
smaller sizes 1/16”, 3/32” and 1/8”, each set of punches is packed in a 
specially prepared hardwood container which can be used as a holder 
on the workbench. 
Despite modern developments in marking practice, sets of letter and 
figure punches still have numerous applications. The punches 
themselves are machined to precision limits from an alloy tool-steel. 
The Priority Punch has been evolved as a result of many years of 
experience in marking device production and because of its greater 
accuracy and conformity to modern requirements, it is largely 
superseding the older pattern hand-made punches which are cut on 
forged blanks. 
Literature and price lists are available; we look fogward to your 
enquiries. 


PRYOR 


MARKING DEVICES 
EDWARD PRYOR & SON LTD BROOM ST SHEFFIELD 
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use 
The Collis Stacker 


to save labour, 
time, costs, 


ca 
fatigue... 
I 
The Collis Stacker enables you 
to save rent, rates and taxes by 





allowing you to use overhead 


Stack to the ceiling to save 


floor space, rent, rates, taxes... 
2 


Liv 








Stand D522 
at the B.1.F, 
Birmingham. 








































































































space which would otherwise be 
wasted. It is a safety machine of 
robust construction which aids labour 
and promotes contentment. It elimin- 
ates the costly labour of stacking by 
hand, is simple to operate and makes 
your floor-space pay right up to the 
ceiling. 

We are mechanical handling 
specialists with thirty-five years’ experience. Every 
Collis appliance is a British engineering job through 


fully guaranteed and backed by the Collis after-sales 
service. 











Write for illustrated folder 
1. COLLIS & SONS LTD. 43-46D Regent 
Square, Gray’s Inn Road, London, W.C.1 
Telephone : Terminus 6141 








SPECIAL ADVANTAGES 


@ The Collis Stacker is available in 
two types—the manual hydraulic and 
the electric hydraulic. 


@ It is portable, affording maximum 
mobility in contined spaces. 


, © Speeds of lifting and lowering are 


adjustable with exclusive brakeless 
self-braking in case of emergency. 


@ Hydraulically hinging head en- 
ables the head to be quickly folded 
down to pass undera low obstruction. 


@ Low in operational and mainten- 
ance costs. 


@ All-welded construction. Lifting 
capacities up to § tons. A model to 
suit every purpose. 
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Patent UNIVERSAL BALL JOINTS 


For all types of remote control, accessory drives, etc. 
Efficiency 98%, maximum, 92% minimum N.P.L. certified. 
The lightest. most compact joint made. 


ONLY THREE WORKING PARTS 
FORKS SOLID WITH JOINT 
HALVES 

HARDENED AND GROUND 
WORKING FACES 

LARGE BEARING SURFACES 
SHROUDED FORKS GIVE 
MINIMUM DEFLECTION 
9.SIZES. BORED FOR SHAFTS 
RANGING FROM }in. TO I in. 
DIAMETER 





WE ALSO MANUFACTURE HOOKE’S TYPE UNIVERSAL JOINTS IN THE SAME RANGE OF SIZES 
PRECISION ENGINEERS 
KINGSTON -BY - PASS 


The 
: wn oO i i i RT SURBITON - SURREY 


ENGINEERING GO. LTD. Grams: Precision, Surrey 





YICS FIXTURES PRESS TOOLS 
SPECIAL PURPOSE MACHINES 
MOULDS CAUCES 





TOOL ROOM SERVICE 


ET OS SOLVE 
PRODUCTION PROBLEMS 


PRACTICAL ADVICE BY SPECIALISTS - DRAWING-OFFICE FACILITIES 


BALANCED UP-TO-DATE PRECISION PLANT - JIG BORERS BY GiB 


RATCLIFFE TOOL C° L: 


GORST ROAD, LONDON, N.W.10. Telephone : ELGar 6693 
Branch Werks : Coed Coch Road, Old Colwyn, North Wales. *Phone : Old Colwyn 5288 
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Quite right, Carfax ! 
Wimet is tungsten 
carbide, but tungsten 
carbide is not 


necessarily Wimet ! 


I RECENT YEARS, the advantages of 
tungsten carbide tools have been univer- 
sally recognised. The leader is unquestion- 
ably ‘“Wimet,”’ the 
brand. Wimet has been so successful, in 


famous Wickman 
fact, that the name has become almost 
synonymous with all tungsten carbide 
tools. 

Pioneered as long ago as 1928 by Wick- 
man, Wimet has been invested with extra 
qualities which come only from a back- 
ground of vast experience and research. 
You cannot get all the advantages of 
Wimet unless you actually get the genuine 
article and make sure, too, that you see the 
name on the product! 

There is no substitute for Wimet, which 
offers finer grain size. absolutely consistent 


A. C. WICKMAN LIMITED 


ee, 





“Ds 
= 


Ss = 
Fle, 





quality and tools suitable for every 
material and job. You know the supreme 
benefits of tungsten carbide tools—in 
terms of doing a better job faster and for 
less—only when you use the genuiue 
Wimet brand. 





DOC WICKMAN says: 


“ when it comes to tungsten 
carbide tools, Wimet is un- 
deniably top of the class 
and Daddy of them all!” 








* COVENTRY » 


ENGLAND 
LONDUN * BRISTO] - BIRMINGHAM LEEDS ~ BELFAST - MANCHESTER - GLASGOW - NEWCASTLE 
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For Gauges, Taps and 
all Precision Tools. 
Ensures maximum 

degree of accuracy 
after hardening. 


SANDERSON BROTHERS & NEWBOULD LT° 


The Lathe 
that can even 
turn a hair! 


PULTRA MICRO LATHES 
Micro Photo . : ‘ 
of hair actually turneg ate specially designed for 
on a Pultra Lathe 
the efficient and accurate 
producticn of all small work. 
Accessories available for 


milling, grinding, etc. 


Write for Catalogue CA4 ” 
PULTRA LTD. 24.GRAVEL LANE.SALFORD 3. 
MANCHESTER . Phone: BLA. 9/81. 


SHEFFIELD. ENGLAND 


Photograph 
by courtesy of 
Miles-Martin Pen 
Co. Ltd. 
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For all makes of 
NEW SHEET 
METAL 
1 £0) 54.48) fe 

PLANT 


SHEET METAL 
TECHNICIANS LTD. 


John W. Langton, M.B.E., B.Sc., 
M.| Mech.E., Managing Director 


Engineering Division, 
BRIDGE ST.. MORLEY, Nr. LEEDS 


and SHIPLEY, Yorkshire Tel. Morley 57 
SEND FOR LEAFLET 








A SYSTEM OF STORAGE- 


HANDLING - PRODUCTION 


The KEYNOTE of this System is 


“COMPONENT STORAGE” 
LINKED WITH 
“COMPONENT MOTION’’ 


controlling the flow of materials and 
compenents through manufacture 
and assembly, to stores or despatch of 
finished products.““SRANDALRAK” 
is built on the unit principle and 
will form not only storage racks, 
but benches, tool lockers, trolleys 
and counters, all of which will 
accommodate “RANDALRAK” 


trays and shelves. 


1948 


CASTLE BROMWICH 
BIRMINGHAM 
MAY 3-14 


SEE OUR EXHIBIT 


at STAND A.310 and at 
LONDON, OLYMPIA STAND F.54. 


Please write for Catalogue to Dept. P. 


RANDALRAK LTD 


cr 7: tT 
sq (06 vic | E 
w 








JOUKNAL OF IHE INSTITUTION OF PRODUCTION ENGINCLEKS 


INDEX TO ADVERTISEMENTS 


Page 
Acheson Colloids. Ltd. ... ae ess tes os 
Arnott & Harrison, Ltd. ons tee . xxxiv 
Asquith, Wm. Ltd. éoo ott “ - xxxiii 


Automatic Coil waar? pee ai d Equip 
ment Co., Ltd... a . EXKix 


Barber & Colman, Ltd. ... oe bee «| =XXV 
Bilton’s Abrasives, Ltd.... ont spe ise — 
Birlec, Ltd. eee ded ‘ies xzxVvii 
Bratby & Hinchliffe, Led. am eee — 


British Steel harap Associa- 
tion jee oes deo x2 


Burton Griffiths & eins ‘ue. 


Carter Electrical Co., Ltd. 

Catmur Machine Tool Corpgration, Led. 

Churchill, Charles & Co., Ltd. one 

Cincinatti Milling Machines, Ltd. 

— Rock Drill and Engineering Works, 
td. eee 


see eee eee oes ose 


Coley Bros. (Tools) Ltd. tie 
Collis, J. & Sons, Ltd. 

Constable & Co., Ltd. 

Coventry Gauge & Tool Co., Ltd. 
Craven Bros. (Manchester) Ltd. 
Crittall, Richard & Co., Led. ... 


Daniels, T. H, & J. Ltd. ... ; 

Dawson Bros., Ltd. mn in os ees XXViii 
Dean, Smith & Grace, Ltd... oie ws. RLIV 
Desoutter Bros. Ltd. ... eat «. Kix, = XLViii 
Donovan Electrical Co., Ltd. ... pan os ale 
Drummond Asquith (Sales) Ltd. eee vii 


Electricars, Crompton Parkinson Ltd. ss _ 
E.M.B. Co., Led. ... . fee —-_— = 
English Numbering Machines, Led. one aii a 
Exors. of James Mills, Ltd. 


Firth, Thos. & Brown, John Led. 
Flame Hardeners Ltd. ... _ _ 7 _ 
Fletcher Miller, Ltd... — = oe §=KLij 


G.P.A. Tools & Gauges, Ltd. ... ee — xv 
Grey & Rushton (Precision Tools) Ltd. xLV 
Guylee, Frank & Son, Ltd. Inside Back ses 


Hall, Matthew & Co., Led. roe poe oe — 
Hendry, James Ltd tee ths p. a i 
Herbert, Alfred Ltd. ... ee +. RXXV, EXxvi 
High Duty Alloys, Ltd. ... eon rom van — 
Holman Bros. Ltd. eve Back Cover 
Hoover, Ltd. toe ooo os aoe +. =xRiv 
Hordern, Mason & Edwards, Ltd. —~— 





Imperial Chemical Industries, Ltd. ... 


Keelavite Rotary Pumps & Motors, Ltd. 
King, Geo. W. Ltd. 


Lang, John & Sons, Ltd.... 

Lewis & Tylor, Ltd. 

Lloyd, Richard Ltd. . os 
Lund, John Ltd. ... ao oon ‘ee 


Manchester Repetition Engineers, Ltd. 
Mechanical Handling 

Ministry of Fuel & Power 

Mollart Engineering Co., Led. ... 
Motor Gear & Engineering Co, Ltd.. 


Newall, A. P. & Co., Ltd. 
Norton Grinding Wheel Co., Ltd. 


Parkinson, J} & Son eee 

Perry Barr Metal Co. Ltd. 
Pitman, Sir Isaac & Sons, Ltd. ... 
Protolite, Ltd. ... pa ooo 
Pryor, Edward.& Son, Ltd. 
Pultra, Led. 


Randalrak, Ltd. ... eee 
Ratcliffe Tool Co., Led. ... 
Reavell & Co., Ltd. pa at 


Sanderson Bros. & Newbould, Led. 

Scottish Aviation Ltd. 

Sheet Metal Technicians, Ltd.... ° 
Sheffield Twist Drill & Steel Co., Ltd., The .. 

Snow & Co., Led. ees whe 

Sunbeam Anti-Corrosives, ie ow hes 
Sundstrand Pneumatic Sanders (Britain) Led. xvii 


Taylor & Jones, Ltd. dus dul wa xvi 
Technically Controlled Castings Group, The. xLV 
Tecnaphot, Ltd. oS we Se 


Timbrell & Writhe opetine Too & Engineer. 
ing Co., Led. eo xxii 


Towler Bros. (Patents) Led. ons tee xii 
Triefus & Co. Ltd. oes nel ven eee fii 


Unbrako Socket Screw Co., Ltd. Inside Front Cover 
Universal Tools, Ltd. ... on aes one u 


Vaughan, Edgar & Co., Ltd. ... eve eos ¥XxI 


Ward, H. W. & Co., Led. ase v 
Watts, E. R. & Son, Led. one ove xxxvili 
Wickman, A.C. Ltd. ... rit on ix, tuvi 
Williams & James (Engineers) Ltd. ‘iin Li 
Wolverhampton Die Casting Co., Ltd. se. ¥XXii 


Zine Alloy Die Casters Association .., o. = XVI 

















ICHUCKS FOR MODERN HIGH 
SPELD DRILLING PRODUC HON 
AR “MARVEL” @ “grciien” = 


DRILL ne, 


are designed and constructed t 

stand up to modern drilling prac- 
tice. ‘The external design is 
robust and serve aan cet 





mechanism ° "The jaws are 
protected from damage by the 
specially hardened. boss or cap. 
The “temd for this perfect 


chuck increases every year, evi- A 
fae that the | leading engineers 
appreciate its worth, 


FIVE SIZES FROM jin. TO jin. 


DRILL CHUCK 


is a correctly designed small size chuck work- 
” 


release. It has permanent coneentricity and 
perfect balance for high speed drilling. 


TURRET STYLE “ Marvel” 


fant mands och Gu body peg an o> 
hang for rigidity and 
Tools quickly changed by on t disturbing 


chuck setting. 
abet eiienpnilitinent vectmechei theme. 


FRANK GUYLEE & SON 


OUNTall tT unrelelan eld <o OLL7- 
MILLHOUSES-: SHEFFIELD 8 





MORE POWER TO YOUR ELBOW I} 
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Holman Pneumatic Tools become more and more indispensable to_ 
locomotive, coach and wagon shops equipment. They replace much’ 
arduous handwork and speed up many preparatory eperations. 
Rotodrills are light in weight, simple in construction and free of 
vibration. If stalled, a drill will restart immediately the feed is 
released. The range includes Screw Feed Type, Close Quarter, 
Wood Borers and General Purpose Drills. 

Chi Hammers. These are tools that all operators like to use 
and the full range enables the right tool to be used for the right job. 
oom & Fettling Tools. The Rotogrind series give aij 
choice of tools with a wide variety of application, 0/1 is the high 
speed job. Its weight is 4 lbs. all on and it will rev. up to 16,000 
r.p.m. Its light weight makes it a first-class tool for such delicate 
jobs as die dressing and its power and speed make it suitable for 
much general purpose work. Sizes 2 and 4 will take any grinding 
or fettling work that come their way, their power/weight ratio is 
very high and they are the ideal tools to carry fast cutting wheels. 
No. 5 is the Surface Type grinder and fettler, ideal for fettling ’ 
large castings, and smoothing off welds. 





PNEUMATIC LOCO & WAGON SHOP TOOLS 
’ The first name for lasting service 
HOLMAN BROS LTD - CAMBORNE - ENGLAND 
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